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* SURFACE WATER RUN- ON DI VERSI ON

* LANDFI LL NO 4 COVER RENOVATI ON | NCLUDI NG CLEARI NG, FI LLI NG REGRADI NG
ADDI TION OF SO L AND CLAY COVER MATERI AL, AND SEEDI NG

* LEACHATE CONTROL FOR LANDFI LL NO. 4 AND TREATMENT AT RCBI NS AFB
* SLUDGE LAGOON GROUNDWATER COLLECTI ON AND TREATMENT AT ROBI NS AFB

* TREATMENT OF THE SLUDGE LAGOON TO REMOVE VOLATI LE ORGANI C COVPOUNDS ( VCCS) ,
FOLLOWED BY SCLI DI FI CATI ON FOR THE | MMCBI LI ZATI ON OF METALS

* ENVI RONVENTAL MONI TORI NG TO DETERM NE EFFECTI VENESS OF THE REMEDI AL ACTI ON

FURTHER FI ELD | NVESTI GATI ONS AND TREATABI LI TY TESTI NG W LL BE PERFORMED TO REFI NE DESI GN
PARAMETERS FCR THE COVER RENOVATI ON, LEACHATE CONTROL SYSTEM THE LEACHATE AND GROUNDWATER
TREATMENT SYSTEMS, AND THE SLUDGE LAGOON TREATMENT SYSTEM

STATUTCRY DETERM NATI ONS

THE SELECTED | NTERI M REMEDI AL ACTI ONS ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT, COWPLY
W TH FEDERAL AND STATE REQUI REMENTS THAT ARE LEGALLY APPLI CABLE OR RELEVANT AND APPRCPRI ATE TO
THE REMEDI AL ACTI ON, AND ARE COST- EFFECTI VE. THESE | NTERI M REMEDI AL ACTI ONS UTI LI ZE PERVANENT
SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE FOR TH S
SITE. THE SLUDGE LAGOCON SO LS AND RECOVERED GROUNDWATER AND LANDFI LL LEACHATE W LL BE TREATED.
HOMNEVER, THE SI ZE OF THE LANDFI LL PRECLUDES EXCAVATI ON AND TREATMENT CF ALL WASTE MATERI ALS.
BECAUSE THI' S | NTERI M REMVEDI AL ACTI ON DCES NOT CONSTI TUTE THE FI NAL REMEDY FOR THE SITE, THE
STATUTCORY PREFERENCE FOR REMEDI ES AS A PRI NCI PLE ELEMENT W LL BE ADDRESSED BY THE FI NAL RESPONSE
ACTI O\

BECAUSE HAZARDOUS SUBSTANCES WLL REMAIN ONSI TE | N AMOUNTS ABOVE HEALTH BASED LEVELS, A REVI EW
WLL BE CONDUCTED WTHI N 5 YEARS AFTER COMVENCEMENT OF REMEDI AL ACTI ON TO ENSURE THAT THE REMEDY
CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. THE REVI EW W LL
BE CONDUCTED TO ENSURE THAT THE REMEDY CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH
AND THE ENVI RONMVENT.

RICHARD F. G LLIS DATE: 06/ 25/91
MAJOR CGENERAL, USAF
COWANDER, WR- ALC



#SNLD
SI TE NAME, LOCATI ON AND DESCRI PTI ON

ROBI NS AFB IS AN ACTI VE FACI LI TY OCCUPYI NG 8, 855 ACRES ABOUT 18 M LES SQUTH OF MACON, GECRG A
(FIGURE 1). ROBINS AFB | S BOUNDED ON THE | MMEDI ATE WEST BY THE G TY OF WARNER ROBINS, ON THE
NORTH BY A HQUSI NG SUBDI VI SI ON | N HOUSTON COUNTY, ON THE SOUTH BY UNI NCORPORATED BONAI RE, AND ON
THE EAST BY THE OCMJLCGEE RI VER AND | TS FLOOD PLAI N

THE ZONE 1, ROBINS AFB, NATIONAL PRIORITY LI ST (NPL) SITE IS LOCATED APPROXI MATELY 4, 500 FEET
EAST OF GECRA A HI GHWAY 247 | N THE CENTRAL PORTION OF THE BASE (FIGURE 2). ZONE 1 CONSI STS OF
LANDFI LL NO 4, WH CH COVERS 45 ACRES, AND AN ADJACENT 1.5- ACRE SLUDGE LAGOON (FI GURE 2).

ZONE 1 |'S LOCATED ADJACENT TO A BLUFF THAT FORVB THE WESTERN BOUNDARY OF THE OCMULCEE Rl VER
FLOOD PLAIN. THE FLOOD PLAIN EXTENDS ABQUT 1 TO 2 M LES EASTWARD TO THE RIVER  LANDFI LL NO. 4
WAS ORI G NALLY CONSTRUCTED BY DI SPCSI NG OF FI LL MATERI AL | NTO THE FLOOD PLAI N AND WETLAND AREA
FROM THE BLUFF AND ADVANCI NG TO THE EAST. THE SLUDGE LAGOON WAS CONSTRUCTED ON THE NORTHERN
BOUNDARY OF LANDFILL NO 4 BY EXCAVATI NG AND BU LDI NG EARTHEN DI KES. SURFACE WATER AT ROBI NS
AFB GENERALLY DRAI NS FROM WEST TO EAST | NTO THE OCMJLGEE RI VER FLOCD PLAI N

#SHEA
SI TE H STORY AND ENFORCEMENT ACTI VI TI ES

ROBI NS AFB CURRENTLY SERVES AS A WORLDW DE LOG STI CS MANAGEMENT CENTER FOR Al RCRAFT, M SSI LES,
AND SUPPORT SYSTEMS AND IS A MAJOR REPAI R CENTER FOR Al RCRAFT AND Al RBORNE ELECTRONI C SYSTEMS.

ROBI NS AFB HAS GENERATED VARI QUS TYPES OF SCLI D WASTES OVER THE YEARS, | NCLUDI NG REFUSE AND
HAZARDQUS WASTES. THE HAZARDOUS WASTES | NCLUDE ELECTROPLATI NG WASTES CONTAI NI NG HEAVY METALS
AND CYANI DE, ORGANI C SOLVENTS FROM CLEANI NG OPERATI ONS AND FI RE TRAI NI NG EXERCI SES, AND

OFF- SPECI FI CATI ON CHEM CALS SUCH AS PESTI Cl DES.

I'N 1982, ROBINS AFB CONDUCTED A BASEW DE SURVEY TO | DENTI FY AND ASSESS PAST HAZARDOUS WASTE

DI SPOSAL PRACTI CES. Dl SPCSAL AREAS WERE GRCUPED | NTO EI GHT ZONES BASED PRI MARI LY ON LOCATI ON
AND TYPE OF DI SPCSAL ACTIVITY. ZONE 1 (LANDFILL NO 4 AND THE SLUDGE LAGOON) WAS CONSI DERED TO
HAVE THE HI GHEST POTENTI AL FOR M GRATI ON OF HAZARDOUS SUBSTANCES AND AS A RESULT WAS PLACED ON
THE CERCLA NPL BY THE US ENVI RONMENTAL PROTECTI ON AGENCY (EPA) IN 1987. LANDFILL NO 4
REPORTEDLY CPERATED FROM 1965 UNTIL 1978 FOR DI SPCSAL OF GENERAL REFUSE AND | NDUSTRI AL WASTES.
THE SLUDGE LAGOON WAS USED FCR DI SPOSAL OF | NDUSTRI AL WASTEWATER TREATMENT PLANT SLUDGES AND
OTHER LI QU D WASTES FROM 1962 TO 1978. THE LANDFI LL AND THE SLUDGE LAGOON WERE BOTH CLOSED AND
COVERED W TH CLEAN FILL I N 1978.

IN JUNE OF 1989 ROBINS AFB ENTERED | NTO A FEDERAL FACI LI TI ES AGREEMENT W TH THE GEORG A
DEPARTMENT OF ENVI RONVENTAL PROTECTI ON ( GEPD) AND THE EPA TO ESTABLI SH A PROCEDURAL FRAVEWDRK
AND SCHEDULE FOR DEVELOPI NG, | MPLEMENTI NG, AND MONI TORI NG APPROPRI ATE RESPONSE ACTI ONS AT THE
SI TE | N ACCORDANCE W TH CERCLA, THE NCP, SUPERFUND GUI DANCE AND PCLI CY, GEORG A HAZARDOUS WASTE
MANAGEMENT ACT ( GHWKA) .

THE FOLLOW NG REPORTS DESCRI BE THE RESULTS OF | NVESTI GATI ONS AT ZONE 1 TO DATE:

LAW ENG NEERI NG TESTI NG COVPANY. FI NAL REPORT DD GROUNDWATER MONI TORI NG PROGRAM  LANDFI LL
CLOSUREDDRCBI NS Al R FORCE BASE. WARNER RCBINS, GEORG A, FOR C. T. BONE, INC., 1980.

WATER AND Al R RESEARCH, I NC. | NSTALLATI ON RESTORATI ON PROGRAM PHASE | | DD
CONFI RVATI ON QUANTI FI CATI ON, STACGE 1, FINAL REPORT. MARCH 1985.



HAZWRAP.  US Al R FORCE | NSTALLATI ON RESTCRATI ON PROGRAM PHASE | VA. REMEDI AL ACTI ON PLAN FOR
SOURCE CONTRCL AT ZONE 1, LANDFILL NO 4 AND SLUDGE LAGOQON, SI TE CHARACTERI ZATI ON, TASK 2A
ROBI NS AFB, GECRG A. MARCH 25, 1987A

HAZWRAP.  US Al R FORCE | NSTALLATI ON RESTCRATI ON PROGRAM PHASE | VA. REMEDI AL ACTI ON PLAN FOR
SOURCE CONTRCOL AT ZONE 1, LANDFILL NO 4 AND SLUDGE LAGOON, ADDI TI ONAL SI TE | NVESTI GATI ONS, TASK
2C. ROBINS AFB, GECRG A SEPTEMBER 4, 1987B.

ENG NEERI NG- SCI ENCE. | NSTALLATI ON RESTORATI ON PROGRAM PHASE | | DDCONFI RVATI ON QUANTI FI CATI ON,
STAGE 2, FINAL REPCRT. JUNE 1988.

HAZWRAP. US Al R FORCE | NSTALLATI ON RESTCRATI ON PROGRAM PHASE | VA, REMEDI AL | NVESTI GATI ON ZONE
1, ADDI TI ONAL SI TE | NVESTI GATI ONS AT ZONES 1 AND 5, TASK S2 REPCORT. ROBINS AFB, GECRA A
NOVEMBER 1988.

HAZWRAP.  US Al R FORCE | NSTALLATI ON RESTCRATI ON PROGRAM PHASE | VA. REMEDI AL | NVESTI GATI ON ZONE
1. ROBINS AFB, GEORG A. MAY 1990.

HAZWRAP. US Al R FORCE | NSTALLATI ON RESTCRATI ON PROGRAM PHASE | VA. FEASI BI LI TY STUDY, LANDFILL
NO. 4 AND SLUDGE LAGOON SOURCE CONTRCOL, CPERABLE UNIT 1, ZONE 1. RCBINS AFB, GEOCRA A. FEBRUARY
1991.

#HCP
H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

THE REMEDI AL | NVESTI GATI ON (RI') FOR THE ROBINS AFB ZONE 1 CPERABLE UNI T 1DDSOURCE CONTROL REMEDY
WAS RELEASED TO THE PUBLIC I N MAY 1990 AND THE FS IN APRIL 1991. THE PROPCSED PLAN WAS RELEASED
ON APRIL 25, 1991 FOR PUBLI C COMVENT. THESE DOCUMENTS WERE MADE AVAI LABLE TO THE PUBLI C I N THE
ADM NI STRATI VE RECORD LOCATED AT THE DI RECTORATE OF ENVI RONMENTAL MANAGEMENT, BU LDI NG 43,

RCBI NS AFB AND AT THE ENVI RONMVENTAL | NFORVATI ON REPCSI TORY AT THE NCLA BRANTLEY MEMORI AL LI BRARY
I'N WARNER RCBINS. THE NOTI CE OF AVAI LABI LI TY OF THESE DOCUMENTS WAS PUBLI SHED | N THE WARNER
ROBI NS DAILY SUN AND THE MACON TELEGRAPH ON APRIL 21, 1991. A PUBLIC COMMVENT PER OD WAS HELD
FROM APRIL 25 TO JUNE 10, 1991. IN ADDITIQN, A PUBLIC MEETI NG WAS HELD ON MAY 8, 1991. AT TH S
MEETI NG REPRESENTATI VES OF ROBI NS AFB, EPA AND THE GEPD ANSWERED QUESTI ONS ABQUT THE SI TE AND
THE REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON. A RESPONSE TO THE COMMVENTS RECEI VED DURI NG TH S
PERI OD I'S I NCLUDED | N THE RESPONSI VENESS SUMVARY, WH CH | S PART OF THI S RECORD OF DECI SI ON.

THE PROPCSED PLAN | DENTI FI ED THE PREFERRED REMEDY FOR LANDFILL 4 AS A VARI ATI ON CF ALTERNATI VE
2, FROM THE FEASI BI LI TY STUDY (FS) (SEE SECTION 7); LANDFILL COVER RENOVATI ON W TH CLAY

ADDI TI ON, LEACHATE CONTRCL AND TREATMENT AND SLUDGE LAGOON GROUNDWATER COLLECTI ON AND TREATMENT.
I T ALSO | DENTI FI ED ALTERNATI VE 2, SO L VAPCR EXTRACTI ON FOR REMOVAL OF VOCS FOLLOVWED BY

SOLI DI FI CATI ON FOR | MMCBI LI ZATI ON OF METALS, AS THE PREFERRED ALTERNATI VE FOR THE SLUDGE LAGOON.
ROBI NS AFB, US EPA AND GEPD REVI EVED ALL WRI TTEN AND VERBAL COMMENTS SUBM TTED DURI NG THE PUBLIC
COMMENT PERI CGD.  UPON REVI EW OF THESE COMMENTS, | T WAS DETERM NED THAT NO SI GNI FI CANT CHANGES TO
THE PROPCSED PLAN PREFERRED REMEDY WERE NECESSARY.

#SRQU
SCOPE AND ROLE OF CPERABLE UNIT 1

THE OVERALL STRATEGY OF ZONE 1 |'S DI VI DED | NTO THREE CPERABLE UNI TS. THE | NTERI M REMEDI AL
ACTI ONS SELECTED IN THI'S ROD ARE APPLI CABLE TO OPERABLE UNIT 1. FURTHER | NVESTI GATI ONS ARE
UNDERWAY FCOR CPERABLE UNITS 2 AND 3.

OPERABLE UNIT 1 IS DI RECTED AT THE KNOMN SOURCE COF CONTAM NATI ON, LANDFILL NO. 4 AND THE SLUDGE



LAGOON, AND | NTERI M REMEDI AL ACTI ONS FOR REDUCI NG M GRATI ON OF THE GROUNDWATER CONTAM NATI ON
NEAR THE SLUDGE LAGOON. THE FI NAL REMEDY FOR THE GROUNDWATER W LL BE PROPCSED FOLLOW NG
OPERABLE UNIT 3 WORK. OPERABLE UNIT 2 IS DI RECTED AT DETERM NI NG THE DEGREE OF | MPACT THAT MAY
HAVE OCCURRED | N THE WETLANDS AREA AND SURFACE WATERS FROM THE KNOMN SCURCE OF CONTAM NATION I'N
OPERABLE UNIT 1 AND REMEDI ATI ON OF THE | MPACTS | DENTI FI ED. OPERABLE UNIT 3 IS DI RECTED AT
DETERM NI NG THE DEGREE OF | MPACT THAT MAY HAVE OCCURRED | N THE GROUNDWATER BENEATH AND ADJACENT
TO LANDFI LL NO. 4 AND THE SLUDGE LAGOON AND REMEDI ATI ON CF | MPACTS | DENTI FI ED.

THE KNOAN SOURCES OF CONTAM NATION I N ZONE 1 ARE LANDFILL NO 4 AND THE SLUDGE LAGOON. THE
SLUDGE LAGOON |'S ESTI MATED TO CONTAI N 50 PERCENT CF THE TOTAL ZONE 1 CONTAM NATI ON AND APPEARS
TO BE CONTRI BUTI NG TO GROUNDWATER CONTAM NATI ON.

THE OVERALL STRATEGQ ES OF THE SELECTED REMEDY FOR LANDFILL NO 4 AND GROUNDWATER BELOW AND
| MVEDI ATELY ADJACENT TO THE SLUDCGE LAGOON ARE:

* CONTROL HAZARDQUS SUBSTANCES RELEASES
* M N M ZE THE POTENTI AL DI RECT EXPOSURE TO HAZARDOUS SUBSTANCES

* CONTROL THE RELEASES OF HAZARDOUS SUBSTANCES TO THE GROUNDWATER NEAR THE SLUDGE
LAGOON

THESE STRATEQ ES WOULD BE ACH EVED PRI MARI LY BY THE REDUCTI ON I N MOBI LI TY OF HAZARDQUS
SUBSTANCES THROUGH CONTAI NVENT W TH TREATMENT COF LANDFILL NO 4 LEACHATE AND GROUNDWATER NEAR
THE SLUDGE LAGOON. THE GROUNDWATER CONTAM NATI ON WOULD NOT BE FULLY REMEDI ED BUT WLL BE
ADDRESSED | N OPERABLE UNI'T 3.

THE OVERALL STRATEGQ ES ADDRESSED BY THE SELECTED REMEDY FOR THE SLUDGE LAGOON ARE:
* CONTROL HAZARDQUS SUBSTANCES RELEASES
* M N M ZE THE POTENTI AL OF DI RECT EXPCSURE TO HAZARDOUS SUBSTANCES

THESE OBJECTI VES ARE ACHI EVED BY THE REDUCTI ON I N MOBI LI TY OF HAZARDOUS SUBSTANCES BY
CONTAI NVENT W TH TREATMENT.  GROUNDWATER CONTAM NATI ON BEYOND THE SLUDGE LAGOON AREA W LL BE
ADDRESSED | N A SUBSEQUENT OPERABLE UNI T 3 REMEDI AL ACTI ON.

THESE | NTERI M REMEDI AL ACTI ONS W LL BE CONSI STENT W TH ANY PLANNED FUTURE ACTI ONS, TO THE EXTENT
PCSSI BLE.

#SSC
SUMVARY CF SI TE CHARACTERI STI CS

GEQALOGY

ROBI NS AFB |'S UNDERLAI N BY CRETACEQUS AND QUATERNARY SEDI MENTS ABQUT 350 FEET TH CK.  THE
CRETACEQUS DEPCSI TS ARE DI VI DED | NTO THE FOLLON NG FOUR GEOLOG C FORVATI ONS: THE PROVI DENCE, THE
Rl PLEY, THE CUSSETA, AND THE BLUFFTOM (FI GURE 3). THE PROVI DENCE AND RI PLEY FORVATI ONS TEND TO
ACT AS ONE HYDROLOGA C UNIT AND ARE REFERRED TO IN THI S REPORT AS THE PROVI DENCE FORVATI ON.  THE
PROVI DENCE FCRVATI ON CONSI STS OF BEDS OF SAND, GRAVELLY SAND, SILTY SAND, AND CLAY. THE

FORVATI ON | S SATURATED AND YI ELDS LARCGE QUANTI TI ES OF WATER  BENEATH ZONE 1 AND THE EASTERN
PORTI ON OF THE BASE, THE PROVI DENCE FORVATI ON | S OVERLAI N BY QUATERNARY ALLWVI AL DEPOSI TS ( PEAT,
CLAY, AND GRAVEL), WH CH COWPRI SE THE FLOOD PLAIN OF THE CCMULCGEE RI VER



THE CUSSETA FORVATI ON, COVPCSED OF ABQUT 15 TO 50 FEET OF DENSE PLASTI C CLAY AND SAND, IS
SATURATED BUT YI ELDS LI TTLE WATER TO WELLS AND | S BELI EVED TO ACT AS A CONFI NI NG OR

SEM CONFI NI NG BED. THE BLUFFTOAN FORNVATI ON CONSI STS OF SATURATED SAND AND GRAVEL BEDS AND | S
UNDERLAI N BY METAMORPH C BASEMENT ROCKS. | T YIELDS SI GNI FI CANT QUANTI TI ES OF WATER TO VELLS AND
I'S THE PRI MARY ROBI NS AFB AND LOCAL WATER SUPPLY AQUI FER THE METAMORPHI C ROCKS BENEATH THE
BLUFFTOM GENERALLY W LL NOT Yl ELD WATER AND ARE NOT CONSI DERED FURTHER I N TH S REPORT.

HYDROGECQLOGY

THE GROUNDWATER FLOW SYSTEM ABOVE THE CUSSETA FORVATI ON AT ZONE 1 |'S SEPARATED | NTO THE
SATURATED SURFI CI AL FI LL, THE QUATERNARY AQUI FER, AND THE UPPER AND LOMER PROVI DENCE AQUI FERS.

THE REG ONAL GROUNDWATER FLOW DI RECTI ON W THI N THE CRETACEQUS DEPCSI TS | S FROM WEST TO EAST,
GENERALLY TOMRD THE CCMULGEE RI VER  WATER I N THE QUATERNARY AQUI FER ALSO GENERALLY FLONG
TOMRD THE RIVER WHERE THE OCMULGEE Rl VER HAS ERCDED PART OF THE CRETACEQUS SEDI MENTS, THERE
IS A SIGNI FI CANT UPWARD GRADI ENT FROM THE DEEPER UNI TS TOMRD THE QUATERNARY UNI T AND SURFACE
WATERS. THE OCMULGEE RI VER FLOCD PLAIN | S A BROAD DI SCHARCE AREA FOR GROUNDWATER

THE GROUNDWATER FLOW PATTERN BENEATH ZONE 1 HAS BEEN ALTERED. RUNOFF FROM A LARCE AREA OF THE
BASE FLOAS ONTO LANDFI LL NO. 4. TH S WATER | NFI LTRATES AND SATURATES THE LANDFI LL WASTE MASS.
AS A RESULT A MOUNDED WATER TABLE HAS BEEN ESTABLI SHED W THI N THE LANDFI LL, CREATI NG A LOCAL
FLOW SYSTEM I N THE SURFI Cl AL FI LL WHERE LANDFI LL LEACHATE AND LAGOON GROUNDWATER FLOW RADI ALLY
TO THE NORTH, NORTHEAST, AND EAST, ULTI MATELY DI SCHARG NG | NTO THE ADJACENT WETLANDS (FI GURE 4).

GEOTECHNI CAL CHARACTER! STI CS

THE PEAT AND CLAY BED DI RECTLY UNDERLYI NG THE EASTERN TWO THI RDS OF LANDFI LL WASTES CONSI STS OF
A CLAY BED OVERLAI N BY PEAT CONSTI TUTI NG A TOTAL THI CKNESS OF 5 TO 14 FEET. SPLI T- SPOON SAMPLES
OF THE CLAY SHOWED I T TO BE GENERALLY A PLASTI C MATERI AL PENETRATED W TH ROOTS AND CHANNELS.

LABORATCRY PERVEABI LI TY MEASUREMENTS OF THE CLAY BED WERE APPROXI MATELY (10-8) CM'S, WHEREAS
EARLI ER FI ELD PERMVEABI LI TY STUDI ES | NDI CATED THAT VALUES AVERAGED APPROXI MATELY (10-4) CM S
(LETCO 1980). DI FFERENCES BETWEEN LABORATORY AND FI ELD TEST RESULTS ARE ATTRI BUTED TO LARGER
SCALE DI SCONTI NUI TIES | N THE STRATUM (E. G, SEAMS5, JO NTS, ROOT HOLES) NOT MEASURED BY
LABCRATCRY METHCDS. THUS, H GHER PERMEABI LI TI ES | NDI CATED FROM FI ELD TESTS ARE BELI EVED TO BE
MORE REPRESENTATI VE OF THE ACTUAL PERVEABI LI TY I N THE PEAT AND CLAY BED.

W TH N THE EASTERN TWO- THI RDS OF THE LANDFI LL AND THE SLUDGE LAGOON THE PEAT AND CLAY BEDS
APPEAR TO RETARD FLOW OF LEACHATE | NTO THE UNDERLYI NG AQUI FERS. WHERE THE PEAT AND CLAY BEDS
ARE ABSENT FROM BENEATH THE LANDFI LL, UNDER THE WESTERN THI RD, THE WASTES ARE LYI NG DI RECTLY
UPON THE SANDS OF THE PROVI DENCE FORVATI ON, AND THERE |'S NO | MPEDANCE TO LEACHATE FLOW QUT OF
THE WASTES.

SANDS UNDERLYI NG THE WESTERN END OF THE LANDFI LL AND BELOW THE PEAT AND CLAY BED CONSTI TUTES THE
MOST SI GNI FI CANT GROUNDWATER AQUI FER AT THE SI TE, EXTENDI NG TO DEPTHS CF SEVERAL HUNDRED FEET.

FI ELD | NVESTI GATI ONS USI NG SLUG TESTS AND CBSERVATI ON OF SHALLOW WELL PUMPI NG | NDI CATED A
HYDRAULI C CONDUCTI VI TY I N THE PROVI DENCE OF (10-2) TO (10-3) CM'S. LABORATORY PERVEABI LI TY
VALUES VARI ED BETWEEN 6 X (10-4) AND 9 X (10-3) CM'S FOR DI STURBED SAMPLES COWMPACTED TO RELATI VE
DENSI TIES OF 60 AND 90 PERCENT.

THE EXI STING SO L CAP OVER THE LANDFI LL VAR ES | N TH CKNESS FROM ALMOST NON- EXI STENT TO AS MUCH
AS 4-FEET THICK. THE MATERIAL |'S NONPLASTIC, SILTY OR CLAYEY SAND HAVI NG LESS THAN 25 PERCENT
SILT OR CLAY. THE AVERAGE FIELD PERVEABI LI TY OF TH'S LAYER WAS MEASURED AS 3 X (10-4) CM'S W TH
A LABORATORY PERVEABILITY OF 2 X (10-5) TO5 X (10-6) CMS.



NATURE AND EXTENT OF CONTAM NANTS

THE NATURE, EXTENT, AND CONCENTRATI ON OF HAZARDOUS SUBSTANCE CONTAM NATI ON I N THE LANDFI LL AND
SLUDGE LAGOON AREA WERE STUDI ED | N DETAI L DURI NG A Fl ELD SAMPLI NG | NVESTI GATI ON ( ROBI NS AFB
1987) AND THE REMEDI AL | NVESTI GATI ON ZONE 1 (ROBINS AFB 1989). THE FOLLOWN NG SUMVARI ZES THE
MAJOR OBSERVATI ONS FROM THE PREVI QUS | NVESTI GATI ONS.

CONTAM NANTS COF CONCERN

HAZARDQUS SUBSTANCES DETECTED IN SO L, SLUDGE, AND GROUNDWATER SAMPLES FROM THE SI TE ARE LI STED
IN TABLE 1. TO PROVIDE A FOCUS FOR REMEDI AL ACTI ON GOALS, CONTAM NANTS CF CONCERN WERE

| DENTI FI ED I N THE BASELI NE Rl SK ASSESSMENT CF THE R REPORT. THE FCOLLOW NG FACTORS WERE

CONSI DERED I N THE SELECTI ON OF CONTAM NANTS OF CONCERN:

* CONCENTRATI ON AND FREQUENCY OF OCCURRENCE
* DI STRIBUTI ON | N THE GROUNDWATER AND OTHER MEDI A AT THE

SI TE

* REGULATCRY CRI TERIA AND TOXICI TY

* | DENTI FI ED CONTRI BUTI ON TO RI SKS I N MEDI A OTHER THAN
GROUNDWATER

THE CONTAM NANTS OF CONCERN | DENTI FI ED FOR ZONE 1 ARE:

* TR CHLORCETHENE

* 1, 2- DI CHLORCETHENE

* VI NYL CHLCRI DE

* TETRACHLORCETHENE

* CARBON TETRACHLCRI DE

* LEAD
* ARSENI C
* CADM UM

* CHROM UM

A SUMVARY OF THE NUMBER OF SAMPLES W TH DETECTI ONS AND THE CONCENTRATI ONS FOUND ARE PRESENTED | N
TABLES 2 AND 3 FOR EACH OF THE CONTAM NANTS OF CONCERN. THE COVPOUNDS MOST W DELY DI STRI BUTED
AND AT THE H GHEST LEVELS IN BOTH SO L AND GROUNDWATER | NCLUDED VOCS AND METALS. OF THE

CONTAM NANTS OF CONCERN | DENTIFIED IN THE RI, LEAD AND TRI CHLORCETHENE (TCE) WERE THE MOST
WDELY DI STRI BUTED AND TYPI CALLY AT H GHER CONCENTRATI ONS THAN OTHER CONSTI TUENTS. THEY ARE
CONSI DERED TO BE REPRESENTATI VE OF THE DI STRI BUTI ON OF ORGANI C AND | NORGANI C CONSTI TUENTS AT THE
SI TE.

ZONE 1DDCONTAM NANT SOURCES

THE H GHEST CONCENTRATI ONS OF METALS AND VOCS OCCUR IN THE SLUDGE LAGOON.  NMAXI MUM

CONCENTRATI ONS OF VOCS AND METALS I N THE SLUDGE LAGOON WERE DETECTED | N SAMPLES COLLECTED FROM A
DEPTH OF 8 TO 10 FEET. HI GH CONCENTRATI ONS OF CONTAM NANTS WERE ALSO DETECTED | N LEACHATE
SAMPLES FROM THE SLUDGE LAGOON. CONTAM NANT CONCENTRATI ONS DECREASED | N SO LS NEARER THE
SURFACE CF THE SLUDGE LAGOON.

CONCENTRATI ONS OF CONTAM NANTS DETECTED I N SO LS AND LEACHATE | N THE LANDFI LL WERE GENERALLY ONE
TO TWO ORDERS OF MAGNI TUDE LONER THAN CONCENTRATI ONS IN THE SLUDGE LAGOON. THE SURFACE SO L
SAMPLES COLLECTED DURI NG THE Rl | NDI CATE THAT THE LANDFI LL COVER | S GENERALLY UNCONTAM NATED,
ALTHOUGH LOCALI ZED "HOT SPOTS' MAY EXI ST.



GROUNDWATER CONTAM NATI ON

CONCENTRATI ONS OF HAZARDOUS SUBSTANCES | N GROUNDWATER M GRATI NG FROM THE LANDFI LL AND ESPECI ALLY
THE SLUDGE LAGOON ARE HI GHEST | N THE QUATERNARY ALLUVI UM  CONTAM NANTS I N THE QUATERNARY

ALLUVI UM ALSO DEMONSTRATE THE GREATEST LATERAL M GRATION.  AS THE CONTAM NANTS M GRATE AVWAY FROM
THE SOURCE AREAS, THE CONCENTRATI ONS GENERALLY DECREASE. THE GENERAL GROUNDWATER M GRATI ON
PATHWAY APPEARS TO BE TO THE NORTH AND NORTHEAST TOWARD THE DRAI NAGE CHANNEL AND TO THE WETLANDS
EAST AND NORTHEAST OF THE SOURCE AREAS. HANNAH ROAD | S APPROXI MATELY THE DOMNGRADI ENT LIM T FOR
WASTE M GRATI ON | N THE GROUNDWATER FROM ZONE 1.

THE DI STRI BUTI ON OF LEAD I N THE QUATERNARY AQUI FER I'S SHOM I N FI GURE 5. LATERAL M GRATI ON OF
LEAD I N THE QUATERNARY AQUI FER NEAR THE SLUDGE LAGOON | S EVIDENT. LEAD MAY HAVE M GRATED 400
FEET BEYOND THE EASTERN EDGE OF THE LANDFI LL. THE POTENTI AL LEAD PLUME | S BOUNDED TO THE EAST
BY SEVERAL MONI TORI NG VEELLS WHERE LEAD WAS NOT DETECTED. SAMPLES FROM SEVERAL VEELLS ALONG
SECOND STREET (FlI GURE 5) REVEALED LEAD CONCENTRATI ONS THAT COULD BE FROM SOURCES OTHER THAN ZONE
1. SIMLARLY, SAVPLES FROM VELLS ALONG HANNAH ROAD HAD LEAD CONCENTRATI ONS THAT | NDI CATE THAT
El THER NATURALLY OCCURRI NG LEAD |I'S PRESENT OR LOCAL SOURCES OF LEAD CONTAM NATI ON ARE PRESENT I N
THE VIO NI TY OF THE ROAD WTH N THE WETLAND. THE VERTI CAL DI STRI BUTI ON OF LEAD ACRCSS ZONE 1 IS
SHOM IN FIGURE 6. TH S VERTI CAL | NTERPRETATI ON | S BASED ON Rl DATA AND ASSUMPTI ONS USI NG THE
CONCEPTUAL GROUNDWATER FLOW MODEL.

THE DI STRI BUTI ON OF TCE I N THE QUATERNARY AQUIFER IS SHOM IN FI GURE 7. LATERAL M GRATION CF TCE
IN THE QUATERNARY AQUI FER IS SIM LAR TO THE M GRATI ON OF LEAD EXCEPT THAT THE PLUVE APPEARS TO
EXTEND FARTHER TO THE EAST, TO THE CREEK AT HANNAH ROAD. TCE WAS DETECTED | N THREE WELLS NORTH
AND NORTHWEST OF THE SLUDGE LAGOON AND LANDFI LL NO. 4. TCE I N GROUNDWATER AT THESE WELLS COULD
BE FROM ZONE 5, THE | NDUSTRI AL AREA TCE CONTAM NATI ON, AND FROM ZONE 1. PORTIONS OF THE TCE
PLUME BOUNDARY | N FI GURE 7 ARE SHOM AS QUESTI ONABLE TO REPRESENT THE UNCERTAI NTY OF THE TCE
SOURCES. THE VERTI CAL DI STRI BUTI ON OF TCE ACRCSS ZONE 1 |'S SHOAN SCHEMVATI CALLY I'N FI GURE 8.

TH' S VERTI CAL | NTERPRETATI ON CONSI DERS THE Rl DATA, PGOSSI BLE | NPUT FROM OTHER UPGRADI ENT
SOURCES, AND ASSUMPTI ONS USI NG THE CONCEPTUAL GRCUNDWATER FLOW MODEL.

THE CONCENTRATI ON OF CONTAM NANTS GENERALLY DECREASES ABQUT ONE ORDER OF NMAGNI TUDE DOMWARD FROM
THE WASTE SOURCES; |.E., THE CONCENTRATI ON OF CONTAM NANTS | N THE QUATERNARY GRAVEL IS ABQUT ONE
ORDER OF MAGNI TUDE LESS THAN I N THE ADJACENT WASTE MASS. THI'S TREND ALSO APPLI ES TO DEEPER

MONI TORI NG ZONES; |. E., THE CONTAM NANT LEVELS I N MONI TORI NG VELLS IN THE UPPER PROVI DENCE
FORVATI ON ARE GENERALLY ONE ORDER OF MAGNI TUDE LESS THAN THE CONCENTRATI ON CF SI M LAR

CONTAM NANTS | N ADJACENT OVERLYI NG QUATERNARY GRAVEL MONI TORI NG VEELLS, AND CONCENTRATI ONS | N THE
LONER PROVI DENCE FORVATI ONS ARE ROUGHLY AN CRDER OF MAGNI TUDE LOMER THAN THCOSE | N THE UPPER
PROVI DENCE FCRVATI ON.

INTHE VICNITY OF THE SLUDGE LAGOON, THE CONCENTRATI ON OF CONTAM NANTS I N THE SOURCE 1S
ELEVATED SUCH THAT CONTAM NATI ON M GRATI NG DOMWARD W THI N THE TESTED DEPTHS | S NOT DI LUTED OR
ATTENUATED TO CONCENTRATI ONS BELOW DETECTION LIM TS, TO REPRESENT SURFI Cl AL CONTAM NATI ON, THE
CONCENTRATI ON AND DI STRI BUTI ON OF LEAD I N THE SATURATED SURFICIAL FILL IS SHOM IN FIGJRE 9. AS
A RESULT OF DOANWMARD M GRATI ON FROM THE SURFI Cl AL ZONE, CONTAM NATI ON HAS BEEN DETECTED DEEPER

I N GROUNDWATER NEAR THE SLUDGE LAGOON THAN ANYWHERE ELSE IN ZONE 1. BASED ON VERY LI M TED DATA,
I T APPEARS THAT HAZARDOUS SUBSTANCES MAY HAVE M GRATED AS FAR DOM AS THE LONER PROVI DENCE

AQUI FER ON THE NORTH SIDE OF THE LAGOON. HOWEVER, I T IS UNKNOM WHETHER THESE SUBSTANCES M GHT
HAVE M GRATED FROM OTHER SOURCES DUE TO LI M TED BACKGROUND | NFCRVATI ON

NO MONI TORI NG WELL HAS BEEN PLACED I N LANDFILL NO 4 OR THE SLUDCGE LAGOON THROUGH THE PEAT AND
CLAY LAYER, SO THE VERTI CAL EXTENT OF CONTAM NANT M GRATI ON DI RECTLY BENEATH THE SOURCES HAS NOT
BEEN MEASURED. THE CUSSETA FORVATI ON IS BELI EVED TO BE A CONFI NI NG BED AND MOST LI KELY I NH BI TS
DOMWARD M GRATI ON OF CONTAM NANTS BENEATH THE SI TE.



ROBI NS AFB WATER SUPPLY VEELL NO. 3 IS LOCATED ABQUT 1, 500 FEET NORTHWEST CF ZONE 1. THE VELL
HAS BEEN REMOVED FROM SERVI CE.  WATER I N THE WELL CONTAI NS LOW LEVELS (LESS THAN DRI NKI NG WATER
STANDARDS) OF CONTAM NANTS. THE CONTAM NANTS | NCLUDE SOME OF THE SAME CONTAM NANTS AS THOSE
THAT OCCUR I N THE GROUNDWATER I N ZONE 1. CONTAM NANT SCQURCES UPGRADI ENT OF WELL NO 3, AND
CLOCSER TO I T THAN ZONE 1, ARE MORE LI KELY SOURCES CF THE CONTAM NATI ON THAN ZONE 1, BUT TH' S HAS
NOT BEEN COVPLETELY EVALUATED. THE RCOBINS AFB | NDUSTRI AL AREA TCE CONTAM NATI ON AND | TS

POTENTI AL SQURCES ARE BEI NG | NVESTI GATED AS PART OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT
(RCRA) FACI LI TY | NVESTI GATI ONS.

AVAI LABLE DATA ON THE ROCBI NS AFB WATER SUPPLY VEELLS | NDI CATE THAT THEY ARE COMPLETED IN THE
BLUFFTOM FORVATI ON, BUT SOVE VELLS HAVE MULTI PLE COVPLETI ON ZONES THAT MAY | NCLUDE MORE THAN
THE BLUFFTOMN FORMVATI ON. BECAUSE OF THI' S UNCERTAINTY, I T IS POSSI BLE THAT SUPPLY WELL NO 3
(AND OTHER ROBI NS AFB WELLS) |'S COWPLETED | N MORE THAN ONE AQUI FER

#SSR
SUMVARY CF SI TE RI SKS

THE RI SK ASSESSMENT (RCOBI NS AFB, 1990) EVALUATES POTENTI AL Rl SKS TO HUVAN HEALTH AND THE
ENVI RONMVENT FROM ACTUAL OR THREATENED RELEASES FROM ZONE 1 AT RCBINS AFB, CGECRG A

I N SUMVARY, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM TH' S SI TE, | F NOT
ADDRESSED BY | MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN THI S RCD, MAY PRESENT A CURRENT CR
POTENTI AL THREAT TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT.

EXPOSURE ASSESSMENT

RI SKS ARE ESTI MATED FOR TWD POTENTI AL PATHWAYS: | NGESTI ON AND | NHALATI ON CF CONTAM NATED MEDI A
OR WASTE. A NUMBER OF CONSERVATI VE ASSUMPTI ONS AND PROCEDURES WERE USED IN THE RI SK

CALCULATI ONS.  THE THREE MOST | MPORTANT ONES WERE THE USE OF MAXI MUM DETECTED CONCENTRATI ONS,
THE ASSUMPTI ON THAT THE CHEM CAL WAS PRESENT IN | TS MOST TOXI C FORM (E. G, HEXAVALENT CHROM WM,
AND THE USE OF FREQUENCY OF EXPOSURES GREATER THAN ANTI Cl PATED.

ACCESS TO ROBINS AFB | S RESTRI CTED. ONLY ACTI VE DUTY M LI TARY PERSONNEL AND THEI R FAM LI ES

RESI DE ON THE BASE, AND THESE PERSONNEL WOULD GENERALLY BE STATI ONED AT THE BASE FOR LESS THAN 5
YEARS. ACCESS TO ZONE 1 IS FURTHER RESTRI CTED BY A LOCKED GATE AND FENCE AT THE LANDFI LL
ENTRANCE. ADJACENT TO THE WETLAND AREAS LOCATED TO THE NORTH, SQUTH, AND EAST OF ZONE 1 THE

SI TE BOUNDARY |'S NOT FENCED BECAUSE NATURAL CONDI TI ONS DI SCOURAGE TRESPASSI NG

BECAUSE ACCESS TO THE SI TE | S RESTRI CTED AND GROUNDWATER FROM THE SI TE IS NOT USED FOR DQOVESTI C
OR AGRI CULTURAL PURPCSES, HUMAN HEALTH EXPOSURE PATHWAYS ARE LI M TED.

BASE HOUSI NG | S LOCATED SOUTH OF ZONE 1 AND THE ADJACENT WETLAND. BECAUSE THE ORGANI C PORTI ONS
OF LANDFI LLED MATERI ALS TYPI CALLY DECOVPOSE, METHANE AND OTHER VOCS NMAY BE RELEASED | N GASEQUS
FORM FROM ZONE 1 AND M GRATE OFFSI TE. THEREFORE, A PRI NCI PAL POTENTI AL PATHWAY FOR HUVAN
EXPOSURE | S | NHALATI ON OF THESE GASES M GRATI NG FROM THE SI TE TO THE OFFSI TE BASE HOUSI NG

TRESPASSI NG HAS NOT BEEN OBSERVED ON THE LANDFI LL DUE TO NATURAL AND | MPOSED ACCESS

RESTRI CTI ONS; HOWNEVER, PERSONNEL HAVE BEEN OBSERVED FI SHI NG | N PONDS EAST OF THE SI TE AT THE
RUNVWAY APPRCACH ALONG LI GHTS SERVI CE ROAD AND HANNAH ROAD.  NO ONE HAS BEEN OBSERVED | N THE
WETLAND OR SHALLOW STANDI NG WATER IN THI S AREA.  ALTHOUGH TRESPASSI NG | S NOT EXPECTED TO BE
PREVALENT, POTENTI AL EXPOCSURES TO CONTAM NATED SURFACE SO L, SEDI MENTS, AND SURFACE WATER WERE
EVALUATED TO CONSERVATI VELY ESTI MVATE HUVAN RI SK.

Rl SK ASSESSMENT METHCDS/ TOXI CI TY ASSESSMVENT



CANCER POTENCY FACTORS (CPFS) FOR CHEM CALS DETECTED | N ZONE 1 ARE PRESENTED | N TABLE 4. CPFS
HAVE BEEN DEVELCPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG EXCESS LI FETI ME CANCER
RI SKS ASSCCI ATED W TH EXPCSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, WH CH ARE EXPRESSED
IN UNITS OF (MJ KG DAY) (-1), ARE MULLTIPLI ED BY THE ESTI MATED | NTAKE OF THE POTENTI AL CARCI NOGEN,
IN MZ KG DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSCCI ATED
W TH EXPCSURE AT THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE ESTI MATE
OF THE RI SKS CALCULATED FROM THE CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL
CANCER RI SK H GHLY UNLI KELY. CANCER POTENCY FACTCORS ARE DER VED FROM THE RESULTS CF HUMAN

EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL BI CASSAYS TO WHI CH ANl VAL- TO- HUVMAN EXTRAPCOLATI ON AND
UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER
POTENCY FACTOR  THESE Rl SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED | N SCI ENTI FI C
NOTATION ((E. G, 1 X (10-6)) OR 1E-6). AN EXCESS LI FETI ME CANCER RISK OF 1 X (10-6) | NDI CATES
THAT, AS PLAUSI BLE UPPER BOUND, AN | NDI VI DUAL HAS A ONE | N ONE M LLI ON CHANCE OF DEVELCPI NG
CANCER AS A RESULT OF SI TE- RELATED EXPOSURE TO A CARCI NOGEN OVER A 70- YEAR LI FETI ME UNDER THE
SPECI FI C EXPOSURE CONDI TI ONS AT A SI TE.

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE
HEALTH EFFECTS FROM EXPOCSURE TO CHEM CALS EXH Bl TI NG NONCARCI NOGENI C EFFECTS.  RFDS, WHI CH ARE
EXPRESSED I N UNI TS OF MJ KG DAY, ARE ESTI MATES COF LI FETI ME DAILY EXPOSURE LEVELS FOR HUNMANS,

I NCLUDI NG SENSI Tl VE | NDI VI DUALS.  ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONMENTAL MEDI A (E. G,
THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) CAN BE COVPARED TO THE RFD.
RFDS ARE DERI VED FROM HUVAN EPI DEM OLOG CAL STUDI ES OR ANI VAL STUDI ES TO WHI CH UNCERTAI NTY
FACTORS HAVE BEEN APPLI ED (E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA TO PREDI CT EFFECTS ON
HUMANS) .  THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS WLL NOT UNDERESTI MATE THE
POTENTI AL FOCR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT IN A SINGLE MEDIUM | S
EXPRESSED AS THE HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE
CONTAM NANT CONCENTRATI ON IN A G VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DCSE). THE HAZARD
INDEX (H') IS THE SUM OF THE HQS FOR ALL CONTAM NANTS WTHI N A MEDI UM OR ACRCSS ALL MEDIA TO
WH CH A G VEN PCPULATI ON VAY REASONABLY BE EXPOCSED. THE H PROVI DES A USEFUL REFERENCE PO NT
FOR GAUG NG THE POTENTI AL SI GNI FI CANCE COF MULTI PLE CONTAM NANT EXPOSURES WTH N A SI NGLE MEDI UM
OR SEVERAL MEDI A.

Rl SK CHARACTERI ZATI ON

POTENTI AL RESI DENTI AL AND TRESPASSER EXPCSURE SCENARI OS5 WERE EVALUATED, AND THE RI SK SUMVARI ES
FOR | NHALATI ON ARE SHOAN I N TABLE 5. THE RESULTS FOR | NHALATI ON SUGGEST AN EXCESS LI FETI ME
CANCER RISK OF 3 X (10-6) (3 IN1 MLLIQV) FOR RESI DENTI AL EXPOSURES. TH S VALUE | S CALCULATED
FOR EXPOSURE TO RESUSPENDED (Al RBORNE) MATERI AL AND | S BASED ON MODELI NG AND USE OF NAXI MUM
CONCENTRATI ONS MEASURED | N A SI NGLE SAMPLE. BECAUSE THE SI TE HAS A VECETATI VE COVER AND LI TTLE
OR NO TRAFFI C, THE GENERATION OF DUST IS LIMTED. THE R SK FROM | NHALATI ON COF RESUSPENDED
MATERI AL BASED ON THE AVERAGE CONCENTRATIONS | N SURFACE SO LS IS 1 X (10-7). RESIDENTIAL RI SK
DUE TO | NHALATI ON OF VOCS | S CALCULATED AT 2 X (10-6). HONEVER, THE R SK FROM | NHALATI ON OF VOCS
I'S NOT SI TE- RELATED BECAUSE UPW ND CONCENTRATI ONS VERE SI M LAR TO DOMW ND. | N THE EVALUATI ONS
CONDUCTED AS PART OF TH S R SK ASSESSMENT, EACH HAZARD | NDEX CALCULATED FOR | NHALATI ON EXPOSURES
WAS LESS THAN 1.

TRESPASSI NG ONSI TE, | N THE WETLAND, OR | N STANDI NG WATER WAS EVALUATED FOR | NCI DENTAL | NGESTI ON
AND DERVAL ABSORPTI ON OF SURFACE SO L, SEDI MENTS, OR SURFACE WATER THE R SK SUMMARI ES ARE
SHOWN | N TABLE 6. THE EXCESS LI FETI ME CANCER Rl SK EXCEEDED 1 X (10-6) ONLY FOR SEDI MENT

I NGESTION (9 X (10-6)), AND SEDI MENT DERVAL ABSORPTI ON (3 X (10-5)). THERE WERE TWD PRI MARY



CONTRI BUTCRS TO THI' S CALCULATED CANCER RI SK:  POLYNUCLEAR AROVATI C HYDROCARBONS ( PAHS) AND
ARSENI C. THE H GH MOLECULAR WEI GHT PAH COVPOUNDS SEEN I N THE SEDI MENTS DO NOT APPEAR TO HAVE
RESULTED FROM ZONE 1 BECAUSE THESE COMPCUNDS WERE NOT SEEN I N THE ZONE 1 GROUNDWATER OR SURFACE
SO L ANALYSES. HOWEVER, ZONE 1 APPEARS TO BE THE SCQURCE OF ARSENI C CONTAM NATI ON BECAUSE

H GHEST ARSENI C CONCENTRATI ONS WERE SEEN I N THE SEDI MENTS AND GROUNDWATER NEAR THE LANDFI LL.

THE HAZARD | NDEXES EXCEEDED 1 FOR MAXI MUM SEDI MENT AND SURFACE- WATER VALUES. THESE SAMPLES WERE
COLLECTED NEAR THE LI GHTS SERVI CE ROAD, WHERE TRESPASSI NG MAY OCCUR  THE HAZARD | NDEXES FOR THE
AVERAGE CONCENTRATI ONS WERE LESS THAN 1.

Rl SK CALCULATI ONS FOR CONSUMPTI ON OF FI SH ARE SHOM I N THE RA (ROBINS AFB, 1990). ARSEN C WAS
THE ONLY PARAMETER WH CH HAD A SURFACE- WATER CONCENTRATI ON THAT EXCEEDED THE FEDERAL AMBI ENT
WATER QUALITY CRI TERI A (FAWQXC) FOR PROTECTI ON OF HUVAN HEALTH FROM THE CONSUMPTI ON OF FI SH.
ARSEN C AND DI ELDRI N EXCEEDED EPA FI SH Tl SSUE CONCENTRATI ONS FOR (10-6) RI SK LEVELS ASSUM NG 6.5
GM DAY CONSUMPTI ON.  ASSUM NG FI SH FROM THI S LOCATI ON WERE EATEN 12 TI MES/ YEAR FCR 10 YEARS, THE
EXCESS LI FETI ME CANCER RI SK | S ESTI MATED AT 4 X (10-6).

Rl SKS FROM POTABLE USE OF THE SHALLOW GROUNDWATER WERE NOT ESTI MATED. HOWNEVER, DRI NKI NG WATER
STANDARDS FOR SEVERAL PARAMETERS HAVE BEEN EXCEEDED | N GROUNDWATER SAMPLES COLLECTED I N THE
SURFI Cl AL AND QUATERNARY ALLUVIAL AQUFER IN THE VICINITY OF ZONE 1. TH S SHALLOW GROUNDWATER
I'S NOT CURRENTLY USED FOR WATER SUPPLY, AND DI SCHARGES | NTO THE WETLAND. THE GROUNDWATER,
PARTI CULARLY IN THE VI NITY OF THE SLUDCGE LAGOON, EXCEEDS THE WATER QUALITY CRI TER A FOR
PROTECTI ON OF AQUATI C LI FE, SUGCGESTI NG THE DI SCHARGE OF THESE WATERS TO THE ADJACENT SURFACE
WATERS MAY CONTRI BUTE TO EXCEEDANCES OF ACCEPTABLE LEVELS AT THAT LOCATI ON

THE ASSUMPTI ONS USED IN THE RI SK ASSESSMVENT REGARDI NG EXPOSURE OF A CHI LD TRESPASSER ARE
CONSI DERED CONSERVATI VE.  SUCH EXPCSURES WOULD NOT BE LI KELY TO | NCREASE | F ACCESS TO THE
LANDFI LL WERE NOT RESTRI CTED, SI NCE THE ASSUMPTI ON OF 2 DAYS PER WEEK AT THE LANDFI LL DURI NG THE
SUMMER MONTHS FOR 10 YEARS MAY BE CONSI DERED A REASONABLE RECREATI ONAL EXPOSURE SCENARI O

POTENTI AL EXPCSURE PATHWAYS FOR A CHI LD AT THE LANDFI LL MAY | NCLUDE | NHALATI ON, DERVAL

ABSCRPTI ON VI A SO L, AND | NCI DENTAL | NGESTION. I N THE WETLAND, THE EXPOCSURE PATHWAYS | NCLUDE
DERVAL ABSCRPTI ON AND | NCI DENTAL | NGESTI ON OF SURFACE WATER OR SEDI MENT. THE R SKS FROM THESE
TWO AREAS ARE NOT ADDI Tl VE, SINCE THE ASSUVPTI ON THAT A CHI LD WOULD SPEND 4 DAYS PER WEEK DURI NG
THE SUMVER MONTHS | N THESE TWDO AREAS OF THE BASE | S EXTREMELY CONSERVATI VE.

THE SUMVATION OF RISKS IS A TOTAL OF THE RI SKS FOR VARI QUS MEDI A FROM BOTH ZONE 1 AND AMBI ENT
SOURCES.

ECOLOG CAL EVALUATI ON

ZONE 1 AND THE SURROUNDI NG AREA CONSI ST OF FI ELD AND PLANTED PI NE HABI TATS ON THE LANDFI LL AND
TO THE EAST, GRADI NG I NTO A PERVANENTLY | NUNDATED WETLAND FOREST AT HANNAH RQAD AND | NTO FLOOD
PLAI N BOTTOMLAND HARDWOOD FARTHER TO THE EAST | N THE HORSE CREEK AREA

THE DI TCH AND STANDI NG WATER NEAR THE LI GHTS SERVI CE ROAD AND HANNAH ROAD PROVI DE A MORE OPEN
WATER HABI TAT THAN THE HARDWOCD WETLAND. HOWEVER, THE LI GHTS SERVI CE ROAD AREA HAS BEEN, AND | S
LI KELY TO CONTI NUE TO BE, AFFECTED BY VARI QUS HUMAN ACTI VITIES. THE CPEN WATER HABI TAT RESULTS
FROM THE | MPQUNDIVENT OF WATER BY THE ROADS, AND MOST OF THE WATER IN THI'S AREA | S FROM THE
WASTEWATER TREATMENT PLANT. TREES HAVE BEEN CLEARED TO PROVI DE BETTER VI SI Bl LI TY FOR Al RCRAFT,
AND THE WATER LEVEL | S PERI CDI CALLY LONERED TO DI SCOURACE THE ESTABLI SHVENT OF WADI NG BI RD
POPULATI ONS.  METAL CONCENTRATI ONS FOUND | N THE AREA MAY HAVE RESULTED FROM A NUMBER OF SOURCES
AND FROM CURRENT AND PAST WASTE MANAGEMENT PRACTI CES. CONCENTRATI ONS OF CADM UM  CHROM UM
COPPER, CYAN DE, | RON, LEAD, MERCURY, SILVER, AND ZI NC | N WATER SAMPLES FROM TH S AREA EXCEEDED



FAWX FOR PROTECTI ON OF AQUATI C LI FE. THESE ELEVATED CONCENTRATI ONS MAY BE DUE TO THE PRESENCE
OF PARTI CULATES I N SAMPLES PRESERVED PRI CR TO FI LTRATI ON. CURRENTLY, THE ZONE 1 MONI TORI NG
WELLS ARE BElI NG RESAMPLED AND METALS CONCENTRATI ONS RE- ANALYZED ON FI LTERED AND UNFI LTERED
SAMPLES.

FI ELD OBSERVATI ONS SUGGEST THAT THE VARI QUS ECOLOG CAL STRESSES IN THE AREA OF THE LI GHTS
SERVI CE ROAD APPEAR TO BE A RESULT OF EI THER FLOCDI NG OR HUMAN ACTI VI TI ES UNRELATED TO WASTE
MANAGEMENT, SUCH AS TREE CUTTI NG VECETATI VE STRESSES THAT CAN BE ATTRI BUTED TO CONTAM NANT
RELEASE FROM ZONE 1 WERE NOT OBSERVED I N THE HARDWOOD FOREST ONSI TE OR | N THE ADJACENT WETLAND.

CONCLUSI ONS

BASED ON THE RESULTS OF THI S RI SK ASSESSMENT, ZONE 1 DCES NOT APPEAR TO PRESENT AN UNACCEPTABLE
CURRENT PUBLI C HEALTH RI SK VI A THE | NHALATI ON EXPOCSURE ROUTE. THERE IS A POTENTI AL FOR

ENVI RONMENTAL RI SK, AND PCSSI BLY HUVAN HEALTH | MPACTS, FROM EXPOSURE TO METALS | N SURFACE WATER,
SEDI MENT, OR FI SH TI SSUES | N WH CH THE METALS MAY HAVE Bl QACCUMULATED.

LANDFI LL NO 4 AND THE SLUDGE LAGOON ARE CONTRI BUTI NG TO THE DEGRADATI ON CF THE SI TE
GROUNDWATER.  THE ALLUVI AL AQUI FER 1S AN UNCONFI NED AQUI FER SYSTEM THAT DI SCHARGES TO THE
WETLANDS BORDERI NG THE OCMJULCGEE RI VER S| TE GROUNDWATER DATA | NDI CATE THAT STANDARDS AND

CRI TERI A FOR THE PROTECTI ON OF HUVAN HEALTH AND AQUATI C LI FE ARE BEI NG EXCEEDED IN THE SI TE
GROUNDWATER. A FURTHER ASSESSMENT OF RI SKS TO HUVAN HEALTH AND THE ENVI RONMENT RESULTI NG FROM
ZONE 1 GROUNDWATER CONTAM NATI ON W LL BE ADDRESSED I N CPERABLE UNITS 2 AND 3.

I N SUMVARY, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM TH' S SI TE, | F NOT
ADDRESSED BY | MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN THI S RCD, MAY PRESENT A CURRENT CR
POTENTI AL THREAT TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT.

#DOA
DESCRI PTI ON OF ALTERNATI VES

THE ALTERNATI VES DEVELCPED IN THE FS AND PRESENTED BELOW REPRESENT CONCEPTUAL APPRQOACHES TO SI TE
REMEDI ATI ON.  SPECI FI C DETAI LS OF ALTERNATI VES WERE DEVELOPED TO ALLOW ORDER- OF- MAGNI TUDE COST
ESTI MATI ONS.  THE SELECTED REMEDY | NCORPCRATES THE CONCEPTS OF THE FS ALTERNATI VES SELECTED.
DETAI LS ARE DEFI NED DURI NG THE DESI GN PROCESS WHERE FURTHER FI ELD | NVESTI GATI ONS ANDY OR BENCH
AND PI LOT SCALE TESTI NG MAY BE PERFCRVED.

LANDFI LL NO. 4

ALTERNATI VE 1DDNO ACTI ON

CONSI DERATI ON OF A NO- ACTI ON ALTERNATI VE IS REQUI RED BY THE NCP. UNDER ALTERNATI VE 1, NO
RESPONSE ACTI ONS WOULD BE | MPLEMENTED.

ALTERNATI VE 1ADDLI M TED ACTI ON

THE LI M TED ACTI ON ALTERNATI VE CONSI STS OF | NSTI TUTI ONAL CONTROLS FOR FUTURE SI TE ACCESS,
GROUNDWATER USE RESTRI CTI ONS, AND LONG TERM GROUNDWATER MONI TORI NG WASTE WLL REMAIN I N PLACE
AND CONTAM NATI ON W LL NOT BE ADDRESSED. COSTS ARE ASSCCI ATED W TH FENCE CONSTRUCTI ON AND THE
PLACEMENT CF WARNI NG SI GNS AROUND THE PERI METER AND THE | NSTALLATI ON OF MONI TORI NG VELLS.
ALTERNATI VE 2DDCOVER RENOVATI ON AND LAGOON GROUNDWATER SOURCE CONTRCL

UNDER ALTERNATI VE 2, LANDFI LL | NFI LTRATI ON WOULD BE REDUCED AND GROUNDWATER FROM THE QUATERNARY



AND UPPER PROVI DENCE AQUI FERS BELOW AND | MVEDI ATELY DOWNGRADI ENT OF THE SLUDGE LAGOON WOULD BE
EXTRACTED. SURFACE WATER RUN- ON WOULD BE | NTERCEPTED AND DI VERTED ARCUND LANDFI LL NO. 4. THE
LANDFI LL COVER WOULD BE RENOVATED BY CLEARI NG THE LANDFI LL SURFACE, REGRADI NG THE SI TE TO
MAINTAIN A M NI MUM 2- FOOT COVER OVER THE WASTE MATERI ALS, AND SLOPI NG THE SURFACE TO PROMOTE
RUNCFF AND LIM T THE EFFECTS OF DI FFERENTI AL SETTLEMENT. THE SI TE WOULD BE SEEDED TO PROMOTE
EVAPOTRANSPI RATI ON OF PRECI PI TATI ON AND TO PREVENT SURFACE EROSI ON.

TWO GROUNDWATER EXTRACTI ON WELLS NEAR THE PERI METER OF THE SLUDGE LAGOON SCREENED IN THE
QUATERNARY AND UPPER PROVI DENCE AQUI FERS WOULD | NTERCEPT THE MORE H GHLY CONTAM NATED
GROUNDWATER BEI NG RELEASED I N ZONE 1. BASED ON PUWP TEST RESULTS, A COMBI NED PUWPI NG RATE OF 110
GPM | S EXPECTED TO CAPTURE THE LAGOON GROUNDWATER PLUME. GROUNDWATER EXTRACTED FROM THE LAGOON
AREA WOULD BE TREATED AT THE BASE TO NATI ONAL PCLLUTI ON DI SCHARGE ELI M NATI ON SYSTEM ( NPDES)
LIMTS.

ALTERNATI VE 3DDMULTI LAYER CAP AND LEACHATE
AND LAGOON GROUNDWATER SOURCE CONTRCL

UNDER ALTERNATI VE 3, LANDFI LL | NFI LTRATI ON WOULD BE GREATLY REDUCED, LANDFI LL LEACHATE WOULD BE
COLLECTED, AND GROUNDWATER FROM THE QUATERNARY AND UPPER PROVI DENCE AQUI FERS BELOW AND

| MVEDI ATELY DOWNGRADI ENT OF THE SLUDGE LAGOON WOULD BE EXTRACTED I N THE SAME MANNER AS | N
ALTERNATI VE 2. THE EXI STI NG LANDFI LL COVER WOULD BE REPLACED W TH A NEW CAP | NCORPCRATI NG A
FLEXI BLE MEMBRANE LI NER (FM.) AS THE | MPERVI QUS BARRI ER  THE CAP | S EXPECTED TO MEET OBJECTI VES
FOR THE LANDFI LL BY GREATLY REDUCI NG RUN- ON AND | NFI LTRATI ON AND THE RESULTI NG CONTAM NANT

M GRATI ON.  LANDFI LL GAS WOULD BE COLLECTED AND RELEASED TO THE ATMOSPHERE AFTER TREATMENT TO
MEET APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) .

UNDER ALTERNATI VE 3, LEACHATE WOULD BE EXTRACTED FROM THE LANDFI LL AREA. THE CONCEPTUAL LEACHATE
OOLLECTI ON SYSTEM WOULD CONSI ST OF A SERI ES OF TRENCHES AND PERFORATED COLLECTI ON Pl PES

MANI FOLDED | NTO A CENTRAL COLLECTI ON LI NE AND PUMP STATION.  LEACHATE WOULD BE TREATED AT THE
BASE TO NPDES LIM TS. THE LEACHATE COLLECTI ON SYSTEM WOULD MEET OPERABLE UNIT 1 GOALS BY
ESSENTI ALLY ELI M NATI NG LEACH NG OF HAZARDOUS SUBSTANCES TO THE QUATERNARY AND PROVI DENCE

AQUI FERS.

SLUDGE LAGOON

ALTERNATI VE 1DDNO ACTI ON

CONSI DERATI ON OF A NO- ACTI ON ALTERNATI VE | S REQUI RED BY THE NCP.

ALTERNATI VE 1 FOR ROBINS AFB DCES NOT | NCLUDE ANY RESPONSE ACTI ONS.

ALTERNATI VE 1ADDLI M TED ACTI ON

THE LI M TED ACTI ON ALTERNATI VE PROVI DES FOR | NSTI TUTI ONAL CONTROLS FOR RESTRI CTI ON TO THE AREA
AND FUTURE LAND USE. NO REMEDI AL ACTI ONS TO UPGRADE THE SLUDGE LAGOON COVER OR TO PROVI DE
TREATMENT WOULD BE TAKEN.

ALTERATI VE 2DDIN SI TU SO L VAPCR EXTRACTI ON AND I N SI TU SCLI DI FI CATI ON

ALTERNATI VE 2 WOULD ADDRESS THE HAZARDOUS SUBSTANCES | N THE SLUDGE LAGOON BY MEANS CF IN SITU
TREATMENT METHODS. | T IS I NTENDED TO PROVI DE TREATMENT OF HAZARDOUS SUBSTANCES W THOUT
EXCAVATI ON.  TH S GENERAL APPRQACH ADDRESSES THE CERCLA PREFERENCE FCR TREATMENT WH LE AVA DI NG

EXCAVATI ON AND CONSEQUENT RI SKS FROM RELEASE OF VOCS. THE RCRA LAND DI SPCSAL RESTRI CTI ON
REQUI REMENTS, WH CH ARE CONSI DERED TO BE ARARS, WOULD NOT AFFECT | MPLEMENTABI LI TY OF ALTERNATI VE



COSTS WERE DEVELCPED IN THE FS FOR THE FOLLON NG TREATMENT SYSTEM UNDER ALTERNATI VE 2, STEAM
WOULD BE | NJECTED | NTO THE GROUND, AND THEN THE STEAM CONTAI NI NG THE VOCS WOULD BE REMOVED BY A
"VACUUM' SYSTEM IN THE SO L. VOLATILE CONTAM NANTS WOULD BE REMOVED FROM THE Al R BY

CONDENSATI ON, DI STI LLATI ON, AND ADSORPTI ON ON ACTI VATED CARBON. AFTER MOST OF THE ORGANIC
COVPOUNDS HAVE BEEN REMOVED, THE SO L CONTAI Nl NG THE NON- VOLATI LE COVPOUNDS, SUCH AS METALS,
WOULD BE SOLI DI FI ED I N PLACE. LONG TERM TESTI NG WOULD BE PERFCRVED TO VERI FY THE EFFECTI VENESS
OF TREATMENT. AN ESTI MATED 15, 000 CUBI C YARDS OF SO L WOULD BE TREATED. IT IS ESTI MATED THAT 75
TO 90 PERCENT OF THE VOCS WOULD BE REMOVED DURI NG THE I N SI TU SO L VAPCR EXTRACTI ON (| SVE)
PROCESS, GREATLY REDUCI NG THE RI SK OF RELEASES.

THE PRACTI CAL | MPLEMENTABI LI TY OF ALTERNATIVE 2 IS | NFLUENCED BY THE H GH GROUNDWATER TABLE AT
THE LAGOON AND THE PHYSI CAL PRCPERTI ES OF THE PEAT. BENCH SCALE AND PI LOT TESTI NG WOULD BE
REQUI RED DURI NG PREDESI GN TO CONFI RM SYSTEM PERFORMANCE, PRACTI CALI TY AND DEVELCP PERFORVANCE
CRI TERI A.

ALTERNATI VE 3DDEXCAVATI ON, LOW TEMPERATURE VOLATI LI ZATI ON, SCLI DI FI CATI ON, AND ONSI TE RCRA
LANDFI LL

UNDER ALTERNATI VE 3, HAZARDOUS SUBSTANCES | N THE SLUDGE LAGOON WOULD BE EXCAVATED, TREATED BY
LON TEMPERATURE VOLATI LI ZATI ON (LTV), SOLIDI FI ED, AND PLACED IN A RCRA LANDFI LL ON ROBI NS AFB
PROPERTY.

IN THE LTV PROCESS AN ESTI MATED 15, 000 CUBI C YARDS OF CONTAM NATED SO L WOULD BE AG TATED AND
HEATED TO 500 DEGREES TO 800 DEGREES FAHRENHEI T, WH CH WOULD VOLATI LI ZE MANY OF THE ORGANI C
CONTAM NANTS FROM THE SO L. LTV AS BEEN SHOM I N BOTH BENCH AND PI LOT- SCALE TESTS TO REMOVE
MORE THAN 99 PERCENT OF CHLORI NATED VOCS FROM SO L. OFFGASES WOULD BE PASSED THROUGH AN
AFTERBURNER TO OXI Dl ZE THE VOLATI LI ZED ORGANI C COVPOUNDS TO CARBON DI OXI DE AND WATER.  THE
OFFGASES WOULD ALSO PASS THROUGH POLLUTI ON CONTROL DEVI CES FOR PARTI CULATE AND ACI D GAS REMOVAL
AS NEEDED TO MEET ARARS BEFCRE DI SCHARGE TO THE ATMOSPHERE.

THE RESI DUAL MATERI AL DI SCHARGED FROM THE VOLATI LI ZATI ON UNI T WOULD BE SOLI DI FI ED TO | MMCBI LI ZE
METALS AND UNVOLATI ZED ORGANI C COMPQUNDS. | T IS LI KELY THAT SCLI DI FI CATI ON TO MEET THE RCRA
LAND DI SPOSAL RESTRI CTI ONS WOULD BE NECESSARY. SOLI DI FI CATION IS AN ASSUVED REQUI REMENT ONLY
FOR THE PURPCSE OF ESTI MATI NG THE COST FCR TH S ALTERNATI VE.

A RCRA CELL WTH A DESI GN CAPACI TY CF 25,000 CuUBI C YARDS WOULD BE CONSTRUCTED TO CONTAI N THE
TREATMENT RESI DUE. THE RCRA CELL WOULD BE DESI GNED TO SATI SFY THE EPA'S M NI MUM TECHNCOLOGY
QU DANCE REQUI REMENTS FOR HAZARDOUS WASTE MANAGEMENT FACI LI TIES. THE CONCEPTUAL DESI GN OF THE
RCRA CELL WOULD PROBABLY CONSI ST OF A DOUBLE LI NER SYSTEM W TH PRI MARY AND SECONDARY LEACHATE
DETECTI ON, CCOLLECTI ON, AND REMOVAL SYSTEMS AND A DOUBLE LAYER CAP SYSTEM W TH A DRAI NAGE LAYER
AND TCOPSA L-FI LL COVER LAYER

ALTERNATIVE 3 IS | NTENDED TO M NI M ZE TREATMENT COSTS WH LE MEETI NG RCRA LAND DI SPOSAL

RESTRI CTI ONS (LDRS) APPLI CABLE TO FOO1 AND FO06 WASTES BEFORE PLACEMENT I N A RCRA LANDFI LL AT
ROBI NS AFB. TH' S GENERAL APPRQOACH ADDRESSES THE CERCLA PREFERENCE FOR USE OF TREATMENT TO
REDUCE THE TOXICI TY, MOBILITY, OR VOLUME OF HAZARDOUS SUBSTANCES.

ALTERNATI VE 4DDEXCAVATI ON, | NCI NERATI QN, SOLI DI FI CATI ON, AND REPLACEMENT ONSI TE
UNDER ALTERNATI VE 4, HAZARDOUS SUBSTANCES | N THE SLUDGE LAGOON WOULD BE MANAGED BY EXCAVATI ON

FOLLONED BY TREATMENT SUFFI Cl ENT TO REPLACE THE MATERI ALS ONSI TE. | NCI NERATI ON OF THE ESTI MATED
15, 000 CUBI C YARDS OF SO L WOULD BE PERFCRMVED USI NG A PORTABLE UNI T OPERATED NEAR THE SLUDGE



LAGOON. | NCI NERATI ON | S EXPECTED TO REMOVE MORE THAN 99. 9 PERCENT OF ALL ORGANI C HAZARDQOUS
SUBSTANCES IN THE SO L. THE RESIDUAL SO LS WOULD BE SQLI DI FI ED TO | MOBI LI ZE METALS, DELI STED
AS A HAZARDOUS WASTE, AND REPLACED AT ZONE 1.

ALTERNATIVE 4 | S | NTENDED TO PROVI DE A TREATMENT APPRQOACH THAT WOULD GENERATE A RESI DUE SUI TABLE
FOR REPLACEMENT ONSI TE. THI S GENERAL APPROACH ADDRESSES THE CERCLA PREFERENCE FOR USE CF
TREATMENT TO REDUCE THE TOXICI TY, MOBILITY, OR VOLUME OF HAZARDOUS SUBSTANCES WH LE COWPLYI NG

W TH THE ARARS OF THE RCRA LAND DI SPCSAL RESTRI CTI ONS ON HANDLI NG BOTH FOO1 SOLVENT WASTES AND
FO06 ELECTRCPLATI NG WASTES.

#SCAA
SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

LANDFI LL NO. 4
OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONVENT

BASED ON THE RA, | T IS BELI EVED THAT SI TE CONTAM NATION |'S NOT POSI NG RI SKS TO HUMAN HEALTH DUE
TO THE LACK OF EXPOSURE. HOWEVER, | T IS PCSSI BLE THAT CONTAM NANTS ARE M GRATI NG TO VWETLANDS AT
LEVELS THAT PCSE R SKS TO ENVI RONMENTAL RECEPTORS NEAR THE SLUDGE LAGOON. UNDER ALTERNATI VE 1,
THESE CONDI TI ONS WOULD REMAI N UNCHANGED. I T IS REASONABLE TO EXPECT THAT SOME

ECOLOG CAL/ ENVI RONMVENTAL BENEFI TS ARE ACHI EVED BY CONTRCLLI NG THE SOURCE OF CONTAM NATI ON FROM
ZONE 1 | N OPERABLE UNIT 1.

ALTERNATI VES 2 AND 3 WLL ACH EVE SCURCE CONTROL AND ATTAIN THE REMEDI AL ACTI ON OBJECTI VES FCR
PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT. PROTECTI ON OF THE ENVI RONVENT AND THE ECOLOGY
I'N THE SURRCUNDI NG WETLANDS FROM RELEASES |'S PROVI DED BY ALTERNATI VES 2 AND 3 THROUGH LANDFI LL
NO. 4 AND SLUDGE LAGOON SOURCE CONTRCL AND SLUDGE LAGOON GROUNDWATER CCLLECTI ON AND TREATMENT.

ALTERNATI VE 3 WLL PROVI DE ADDI TI ONAL PROTECTI ON TO PUBLI C HEALTH AND THE ENVI RONVENT THROUGH
TWO REMEDI AL TECHNOLOG ES- THE MULTI LAYER CAP AND LEACHATE CCOLLECTI ON.  RELI ANCE ON MONI TCRI NG
ALTHOUGH STILL | MPORTANT, 1S NOT AS GREAT UNDER ALTERNATI VE 2.

COVPLI ANCE W TH ARARS

ALTERNATIVES 1 OR 1A WLL NOT COWPLY W TH ACTI ON- SPECI FI C ARARS BECAUSE THE SLUDGE LAGOON AND
THE LANDFI LL WLL HAVE A COVER LESS PERVEABLE THAN THE CLAY- PEAT BELOW THEM  ALTERNATIVES 1 OR
1A WLL NOr COWLY WTH THE CHEM CAL- SPECI FI C ARARS BECAUSE HAZARDOUS SUBSTANCES W LL CONTI NUE
TO BE RELEASED FROM THE SLUDGE LAGOON AND THE LANDFI LL.

RENOVATI ON OF THE LANDLI LL NO. 4 COVER IS PROPCSED FOR ALTERNATI VE 2. TH' S ACTI ON MAY NOT
PRODUCE A COVER THAT | S LESS PERMEABLE THAN THE LAYER BELOW THE LANDFI LL. ALTERNATI VE 2

I NCLUDES A SLUDGE LAGOON GROUNDWATER CCOLLECTI ON SYSTEM THAT WOULD CONTRCOL RELEASES OF HAZARDQUS
SUBSTANCES. THE COLLECTED WATER WOULD BE TREATED AT ROBINS AFB. ROBINS AFB WOULD COWPLY W TH
THE CONDI TI ONS OF THE APPLI CABLE PERM TS DURI NG THE TREATMENT OF THE CONTAM NATED GROUNDWATER
MONI TORI NG WOULD BE REQUI RED TO PROTECT THE NEARBY WETLANDS.

THE SO L- FML CAP PROPOSED FOR ALTERNATIVE 3 WLL COWPLY W TH THE RCRA COVER ARAR REQUI REMENT FOR
COVERS TO BE LESS PERVEABLE THAN THE BOTTOM LI NER SYSTEM OR NATURAL SUBSO LS. ALTERNATI VE 3

I NCLUDES A SLUDGE LAGOON GROUNDWATER RECOVERY SYSTEM  THE COLLECTED WATER W LL BE TREATED AT
ROBI NS AFB. ALTERNATI VE 3 ALSO | NCLUDES CCOLLECTI ON OF CONTAM NATED LEACHATE | N THE LANDFI LL AND
TREATMENT AT ROBINS AFB. ROBINS AFB WLL COVPLY WTH THE CONDI TI ONS OF APPLI CABLE PERM TS

DURI NG THE TREATMENT OF THE CONTAM NATED GROUNDWATER



LONG- TERM EFFECTI VENESS AND PERVANENCE
ALTERNATI VE 2 WOULD REDUCE | NFI LTRATI ON THROUGH THE LANDFI LL BY AN ESTI MATED 10 PERCENT.

ALTERNATI VE 3 CONSI STS OF A LEACHATE COLLECTI ON SYSTEM FOR LANDFI LL NO 4 AND A SO L FLEXIBLE
MEMBRANE LI NER (FM.) CAP THAT WOULD REDUCE | NFI LTRATI ON BY AN ESTI MATED 80 PERCENT. TH'S
CONFI GURATI ON OF TECHNOLOG ES W LL PROVI DE AN | NCREASE | N THE OVERALL RELIABILITY CF THE
LANDFI LL REMEDI ATI ON.

REDUCTION CF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

ALTERNATI VES 1 OR 1A WOULD REDUCE THE AMOUNT OF CONTAM NANTS THROUGH NATURAL ATTENUATI ON, BUT
THE MAGNI TUDE OF THE REDUCTI ON | S UNKNOWN.

LEACHATE AND GROUNDWATER WOULD BE TREATED | N ALTERNATI VES 2 AND 3. THE TREATMENT WOULD REMOVE
80 TO 99 PERCENT OF THE ORGANI C CONCENTRATI ONS AND BETWEEN 80 TO 90 PERCENT OF THE METALS
CONCENTRATI ONS.

SHORT- TERM EFFECTI VENESS

SHORT- TERM CONSTRUCTI ON EFFECTS RELATED TO DUST AND NO SE GENERATI ON ARE EXPECTED FOR ALL
ALTERNATI VES EXCEPT ALTERNATI VES 1 OR 1A, RELEASE OF VOCS DURI NG THE EXCAVATI ON COF THE LEACHATE
COLLECTI ON SYSTEM I S A CONCERN FOR ALTERNATI VE 3. WORKERS WOULD BE AT RI SK FROM | NHALATI ON OR
DERVAL ABSCRPTI ON OF HAZARDOUS SUBSTANCES DURI NG EXCAVATI ON.

ALTERNATI VE 2 WLL REDUCE THE CONTAM NANTS LEACHI NG TO THE GROUNDWATER. | T IS ESTI MATED THAT THE
SLUDGE LAGOON GROUNDWATER COLLECTI ON SYSTEM WOULD CPERATE FOR 5 YEARS TO REMOVE THE MAJORITY OF
THE CONTAM NANTS I N THE AREA OF THE SLUDGE LAGOON GROUNDWATER COLLECTI ON.

THE TI ME PERI CDS ESTI MATED FCR | MPLEMENTI NG THE ALTERNATI VES AS DESCRI BED | N THE SUMVARY COF
ALTERNATI VES ARE 6 MONTHS FOR ALTERNATI VE 2 AND 18 MONTHS FOR ALTERNATI VE 3.

| MPLEMENTABI LI TY

EACH ALTERNATI VE | S BELI EVED TO BE TECHNI CALLY FEASI BLE TO CONSTRUCT AND COPERATE. CAP
RENOVATI ON AND GROUNDWATER COLLECTI ON TECHNOLOG ES ARE TECHNI CALLY AND ADM NI STRATI VELY
FEASI BLE. COMMVERCI AL SERVI CES AND MATERI ALS ARE READI LY AVAI LABLE.

THE SO L- FML CAP AND THE LEACHATE COLLECTI ON SYSTEMS COF ALTERNATI VE 3 MAY POSE SOVE PROBLEMS.
THE SO L- FM. CAP REQUI RES SPECI AL CONTRACTORS AND CAREFUL QUALI TY CONTROL DURI NG | NSTALLATI O\
BECAUSE OF THE POTENTI AL FOR DAVAG NG THE FML DURI NG UNCOVERI NG FOR POST- | NSTALLATI ON

I NSPECTI ON, MAI NTENANCE W LL BE LIM TED ONLY TO AREAS OF SUBSTANTI AL SUBSI DENCE.

CONSTRUCTI ON OF THE LEACHATE COLLECTI ON SYSTEM I N THE LANDFI LL MAY POSE SOMVE PROBLEMS BECAUSE OF
THE HETEROGENEQUS NATURE OF THE SOLI D WASTE. HOWEVER, EXCAVATORS THAT LAY PI PE AND BACKFI LL

W THOQUT THE NEED OF AN OPEN TRENCH ARE AVAI LABLE FROM SPECI ALTY CONTRACTORS.

cosT

THE COST FOR ALTERNATIVE 2 |'S ESTI MATED TO BE S| GNI FI CANTLY LESS THAN ALTERNATI VE 3 FOR LANDFI LL
NO 4. (TABLE 7).

AGENCY ACCEPTANCE



THE US EPA AND GEPD HAVE REJECTED ALTERNATI VES 1 AND 1A SI NCE THEY ARE NOT SUFFI Cl ENTLY
PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONMVENT. ALTERNATI VE 2 HAS ALSO BEEN REJECTED SINCE I T
DCES NOT COWPLY W TH THE RCRA ARAR REQUI REMENT FOR A LANDFI LL COVER OF LOWER PERVEABI LI TY THAN
THE UNDERLYI NG LAYER

COVMUNI TY ACCEPTANCE

TWO COMMENTS REGARDI NG THE LANDFI LL NO 4 SELECTED REMEDY WERE RECEI VED. ONE WAS I N FAVCR OF THE
SELECTED REMEDY AND THE OTHER QUESTI ONED THE COST EFFECTI VENESS OF PLACI NG A LOW PERVEABI LI TY
COVER OVER THE LANDFI LL SI NCE THE LEACHATE COLLECTI ON SYSTEM WOULD CAPTURE | NFI LTRATI NG WATER
ANYWAY. ROBINS ALFB BELI EVES REDUCTI ON OF | NFI LTRATION I'S AN | MPORTANT ASPECT OF THE SELECTED
REMEDY SI NCE THE WASTE W LL REVMAI N ONSI TE AND CONTAM NANT LEACH NG COULD CONTI NUE FAR | NTO THE
FUTURE.

JUDG NG BY THE COMMENTS RECEI VED, | T IS BELI EVED THAT THE COWUN TY | S SUPPCRTI VE OF THE
LANDFI LL NO. 4 SELECTED REMEDY.

SLUDGE LAGOON
OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

THE OVERALL PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT FOR THE SLUDGE LAGOON IS RELATED TO
THE REDUCTI ON OF MASS AND M GRATI ON OF HAZARDOUS SUBSTANCES AND REDUCED POTENTI AL FOR DI RECT
CONTACT W TH HAZARDQUS SUBSTANCES.

BASED ON THE ECOLOG CAL ASSESSMENT, THE RI SK TO THE ENVI RONMENT W LL BE REDUCED OR ELI M NATED BY
| MPLEMENTATI ON OF A FI NAL REMEDY, WHI CH | NCLUDES A ROD FOR ALL OPERABLE UNITS. I T IS REASONABLE
TO EXPECT THAT SOVE ECOLOG CAL/ ENVI RONMENTAL BENEFI TS ARE ACHI EVED BY CONTROLLI NG THE SOURCE OF
CONTAM NATI ON FROM ZONE 1 | N OPERABLE UNIT 1.

ALTERNATI VE 1 PROVI DES NO PROTECTI ON.  ALTERNATI VE 2 PROVI DES FOR AN ESTI MATED 75 TO 90 PERCENT
REMOVAL OF VOCS AND GREATLY REDUCES THE RI SK OF RELEASES THROUGH SCLI DI FI CATI ON OF RESI DUAL
CONTAM NANTS.

ALTERNATI VE 4 OFFERS THE ADVANTACE OF MORE COVPLETE ORGANI C CONTAM NANT DESTRUCTI ON- - AN

ESTI MATED 99. 99 PERCENT OF TOTAL ORGANI C CONTAM NANTS VERSUS 90 TO 99 PERCENT OF VOLATILE
ORGANI C UNDER ALTERNATI VE 3. ALTERNATI VE 3, HOMNEVER, DESTROYS MOBI LE ORGANI CS CONTAM NANTS AS
WELL AS DI SPOSES OF THE TREATED RESI DUALS | N AN RCRA LANDFI LL.

COVPLI ANCE W TH ARARS

ALTERNATIVES 1 OR 1A DO NOT COWPLY W TH ACTI ON- SPECI FI C OR CHEM CAL- SPECI FI C ARARS ASSCCI ATED
WTH THE SLUDGE LAGOON. ALTERNATIVE 2 COVPLI ES W TH ARARS | NCLUDES A CAP OVER THE SLUDCGE LAGCOON
TO M NM ZE LEACH NG AND MEET CLOSURE REQUI REMENTS. ONCE ALTERNATIVE 2 |'S COWPLETED I T SHOULD
BE EASI ER TO ACH EVE THE CHEM CAL- SPECI FI C ARARS | N THE GROUNDWATER.  ALTERNATI VE 4 COWPLI ES

W TH THE ARARS.

ALTERNATI VE 3 WLL BE CONDUCTED | N ACCORDANCE W TH REQUI REMENTS FOR RCRA LAND DI SPOSAL, SI NCE
THE SLUDGE LAGOON W LL BE EXCAVATED. THE LTV IS ESTI MATED TO BE ABLE TO ACH EVE THE LAND
Dl SPOSAL RESTRI CTI ON REQUI REMENTS.

BECAUSE THE TREATED WASTE W LL BE PLACED IN A RCRA PERM TTED LANDFI LL, MANAGEMENT OF ASH AND
OTHER RESI DUAL NATERI ALS WLL MEET RCRA ARARS.



LONG- TERM EFFECTI VENESS AND PERVANENCE

THE FOUR ALTERNATI VES REPRESENT A RANGE OF TECHNOLOG ES FOR REMEDI ATI ON OF THE SLUDGE LAGOON
WASTES, FROM NATURAL ATTENUATI ON, | N ALTERNATIVES 1 AND 1A, TO | NGl NERATI ON W TH ASH
SOLI DI FI CATI ON | N ALTERNATI VE 4.

ALTERNATI VE 2 | NCLUDES | SVE AND I N SI TU SOLI DI FI CATI ON OF REMAI NI NG CONTAM NANTS.  IN SITU
TECHNI QUES CANNOT GUARANTEE COVPLETE M XI NG OF THE SLUDGE- CONTAM NATED SO L MASS.  LONG TERM
MONI TORI NG W LL BE REQUI RED TO EVALUATE THE EFFECTI VENESS OF THE REMEDY.

THE RESI DUAL RI SKS FROM ALTERNATI VE 3 ARE EXPECTED TO BE LONER THAN ALTERNATI VE 2 RESI DUAL Rl SKS
BECAUSE THE HAZARDOUS SUBSTANCES ARE EXCAVATED, TREATED, AND DI SPOSED CF I N AN ONSI TE RCRA
LANDFI LL. THE POTENTI AL FOR RELEASE OF CONTAM NANTS FROM A RCRA LANDFI LL IS CONSI DERED SMALL,
BECAUSE CRGANI C CONTAM NANTS W LL HAVE FI RST BEEN REDUCED BY ABQUT 90 PERCENT AND | NORGANI C
CONTAM NANTS | MMVCBI LI ZED.

THE RESI DUAL RI SKS FROM ALTERNATI VE 4 ARE EXPECTED TO BE SOVEWHAT LONER THAN FOR ALTERNATI VE 3
BECAUSE OF THE GREATER DESTRUCTI ON EFFI CI ENCY OF | NCI NERATI ON ABQUT 99. 99 PERCENT. THE

I NORGANI C CONTAM NANTS W LL BE | MMOBI LI ZED THROUGH SOLI DI FI CATI ON.

REDUCTION CF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

ALTERNATI VES 1 OR 1A OFFER NO REDUCTI ONS THROUGH TREATMENT.

THE USE OF VARI QUS ORGANI C TREATMENT TECHNOLOG ES- - ALTERNATI VE 2, | SVE; ALTERNATI VE 3, LTV,
ALTERNATI VE 4, | NCI NERATI ON- - WOULD HAVE | NCREASI NG EFFECTI VENESS ON THE REDUCTI ON OF TOXI CI TY,
MOBILITY, OR VOLUVE. |IT IS ESTI MVATED THAT ALTERNATI VE 2 WOULD REMOVE 75 TO 80 PERCENT OF VCCS;
ALTERNATI VE 3 WLL REMOVE 80 TO 99 PERCENT VOCS AND A BROADER RANGE CF SEM VOLATI LE CONTAM NANTS
AND ALTERNATI VE 4 WLL DESTROY MORE THAN 99. 99 PERCENT OF THE CRGANI C HAZARDOUS SUBSTANCES.

ALTERNATI VES 2, 3, AND 4 | NCLUDE SCLI DI FI CATI ON | NTENDED TO RENDER TREATED CONTAM NANTS
| MMOBI LE.

SHORT- TERM EFFECTI VENESS
I MPACTS TO THE ROBI NS AFB COVMUNI TY DURI NG THE REMEDI AL ACTI ON ARE RELATED TQ

1) THE POTENTI AL RELEASE OF VOCS; 2) ONSI TE DUST, NO SE, AND ERCSI ON EFFECTS GENERATED BY
CONSTRUCTI ON ACTIVITIES, AND 3) TRUCK TRAFFI C ASSOCI ATED W TH HAULI NG MATERI ALS AND EQUI PIVENT.

WORKERS HAVE A GREATER POTENTI AL FOR EXPOSURE TO HAZARDOUS SUBSTANCES FOR ALTERNATI VES 3 AND 4
COVPARED TO ALTERNATI VE 2 BECAUSE THE SLUDGE LAGOON WASTE | S EXCAVATED AND HANDLED.

THE TI ME PERI CDS ESTI MATED TO | MPLEMENT THE ALTERNATI VE ARE 31 MONTHS FOR ALTERNATI VE 2, 48
MONTHS FOR ALTERNATI VE 3, AND 48 MONTHS FOR ALTERNATI VE 4.

| MPLEMENTABI LI TY

ALTERNATI VES 2,3, AND 4 | NVOLVE TECHNOLOG ES THAT HAVE MULTI PLE VENDORS. THESE TECHNOLOG ES
REQUI RE SPECI ALI ZED PROCEDURES AND EQUI PMENT, BUT ARE COMMERCI ALLY AVAI LABLE.

cosT

THE COSTS FOR ALTERNATI VE 2 |'S ESTI MATED TO BE SI GNI FI CANTLY LESS THAN THE COSTS OF ALTERNATI VE



3 OR ALTERNATI VE 4 FOR THE SLUDGE LAGOON.
(TABLE 8).

AGENCY ACCEPTANCE

THE US EPA AND GEPD HAVE REJECTED ALTERNATI VES 1 AND 1A SINCE THEY ARE NOT PROTECTI VE CF PUBLIC
HEALTH AND THE ENVI RONVENT AND DO NOT MEET S| TE ARARS.

COVMUNI TY ACCEPTANCE

SEVERAL COMMENTS ON THE SLUDGE LAGOON SELECTED REMEDY WERE RECEI VED. CONCERN WAS EXPRESSED OVER
THE POTENTI AL FOR LEACHI NG OF CONTAM NANTS FROM THE SCLI DI FI ED WASTE AND FOR POTENTI AL Al R

EM SSI ONS FROM THE TREATMENT PROCESS. THE DEGREE OF CONTAM NANT LEACH NG FROM THE TREATMENT
SO LS WLL BE DETERM NED DURI NG DESI GN TREATABI LI TY TESTI NG THE SELECTED REMEDY WOULD BE

I MPLEMENTED ONLY | F THE TESTI NG SHONED REMEDI AL GOALS ARE ACHI EVABLE. AR EM SSI ON CONTRCLS
WLL BE USED | N THE SELECTED REMEDY TO CONTROL VOLATI LE ORGANI C CONTAM NANT EM SSI ONS TO
CONCENTRATI ONS BELOW THOSE POSI NG RI SKS TO HUVAN HEALTH.

G VEN THE TREATABI LI TY TEST AND MONI TORI NG THAT WLL BE PERFORVED, | T IS BELI EVED THAT THE
COMWUNI TY |'S SUPPCRTI VE OF THE SELECTED REMEDY FCR THE SLUDGE LAGOON.

#SLR
SELECTED REMEDY

BASED UPON CONSI DERATI ON OF THE REQUI REMENTS OF CERCLA, THE DETAI LED ANALYSI S OF THE
ALTERNATI VES, AND PUBLI C COMMENTS, RCBINS AFB | N CONSULTATI ON W TH US EPA AND GEPD HAVE
DETERM NED THAT THE MOST APPROPRI ATE REMEDY FOR LANDFI LL NO. 4 IS ALTERNATI VE 2 PLUS THE
ADDI TI ON OF CLAY TO THE COVER AND A LEACHATE CONTROL SYSTEM AND FOR THE SLUDGE LAGOON THE MOST
APPRCPRI ATE REMEDY | S ALTERNATI VE 2.
THE COVPLETE REMEDY FOR CPERABLE UNI T 1, SOURCE CONTRCL | NCLUDES:
* SURFACE WATER RUN- ON DI VERSI ON

* LANDFI LL NO 4 COVER RENOVATI ON | NCLUDI NG CLEARI NG, FI LLI NG REGRADI NG
ADDI TION OF SO L AND CLAY COVER MATERI AL, AND SEEDI NG

* LEACHATE CONTROL FOR LANDFI LL NO. 4 AND TREATMENT AT RCBI NS AFB
* SLUDGE LAGOON GROUNDWATER COLLECTI ON AND TREATMENT AT ROBI NS AFB

* TREATMENT OF THE SLUDCGE LAGOCON TO REMOVE VOCS, FOLLOWED BY SQOLI DI FI CATI ON FOR
THE | MOBI LI ZATI ON OF METALS.

* ENVI RONVENTAL MONI TORI NG TO DETERM NE EFFECTI VENESS OF THE REMEDI AL ACTI ON

PRI OR TO FI NAL DESI GN SEVERAL BENCH AND PI LOT SCALE TESTS WLL BE NEEDED. PILOT SCALE LEACHATE
COLLECTI ON TESTS ARE PLANNED AND BENCH AND PI LOT SCALE TREATABI LI TY TESTI NG CF THE LANDFI LL
LEACHATE, SLUDGE LAGOON SO LS, AND GROUNDWATER W LL BE PERFORMED. THE RESULTS OF THESE TESTS
W LL ENABLE ADJUSTMENTS TO THE FI NAL DESI GN, RECALCULATI ON OF | MPLEMENTATI ON COSTS, AND

DETERM NATI ON OF PERFORVANCE CRI TERI A TO MEET THE CONCEPTUAL APPRQACH AND QUTLI NED OBJECTI VES.

THE ESTI MATED COST OF THE SELECTED REMEDY | S PRESENTED I N TABLE 9.



REMEDI ATI ON GOALS
THE SPECI FI C OBJECTI VES OF THE SELECTED REMEDY ARE TO

1. SIGN FI CANTLY REDUCE SURFACE WATER RUN-ON TO LANDFI LL NO. 4 AND REDUCE THE POTENTI AL FOR
I NFI LTRATI ON AND LEACH NG OF CONTAM NANTS FROM THE LANDFI LL TO THE GROUNDWATER

2. REDUCE | NFI LTRATI ON THROUGH | NCREASI NG RUN- CFF OF PRECI Pl TATI ON FROM THE LANDFI LL COVER AND
ACHI EVI NG A LANDFI LL COVER PERMEABI LI TY LESS THAN THE UNDERLYI NG SO LS.

3. REDUCE THE GROUNDWATER MOUND | N THE LANDFI LL TO REDUCE GROUNDWATER CONTACT W TH CONTAM NANTS
IN THE FILL.

4. TREAT SLUDGE LAGOON CONTAM NANTS THAT COULD CAUSE EXCEEDANCE OF GROUNDWATER AND SURFACE WATER
GOALS BASED ON | NFORVATI ON CBTAI NED FROM TOXI CI TY CHARACTER! STI CS LEACH NG PROCEDURE ( TCLP)
EXTRACTI ON TESTS.

5. COLLECT AND TREAT CONTAM NATED GROUNDWATER I'N THE QUATERNARY AND PROVI DENCE AQUI FERS FROM
BELOW AND | MVEDI ATELY DOANGRADI ENT OF THE LAGOON THAT HAS A POTENTI AL TO ADVERSELY | MPACT
WETLANDS AND SURFACE WATER RECEPTCRS.

6. FORVALLY ESTABLI SH | NSTI TUTI ONAL CONTRCLS TO ELI M NATE POTENTI AL EXPOSURES TO HAZARDOUS
SUBSTANCES THROUGH PRCPERTY RESTRI CTI ONS.

CONTAM NANT SPECI FI C REMEDI AL GOALS HAVE NOT YET BEEN ESTABLI SHED FOR THE TREATMENT OF SO LS AT
THE SLUDGE LAGOON S| NCE THEY ARE DEPENDENT ON ESTABLI SHVENT OF GROUNDWATER GOALS (TO BE
DEVELOPED | N CPERABLE UNI T 3) PROTECTI VE OF GROUNDWATER AND SURFACE WATER RECEPTCORS. THE ZONE 1
GROUNDWATER OPERABLE UNIT RI/FS CURRENTLY UNDERWAY W LL DEVELOP GOALS FOR GROUNDWATER BASED ON
POTENTI AL RECEPTOR LOCATI ONS AND FATE AND TRANSPORT ANALYSIS. I T IS ANTI G PATED THAT THE SLUDCE
LAGOON REMEDI AL GOALS W LL BE BASED ON MEETI NG THE GROUNDWATER GQOALS IN A TCLP EXTRACT.

#STD
STATUTCORY DETERM NATI ONS

UNDER | TS LEGAL AUTHORI TIES, THE EPA' S PRI MARY RESPONSI Bl LI TY AT SUPERFUND S| TES |'S TO UNDERTAKE
REMEDI AL ACTI ONS THAT ACH EVE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT. | N

ADDI TI ON, SECTI ON 121 OF CERCLA ESTABLI SHES SEVERAL OTHER STATUTORY REQUI REMENTS AND
PREFERENCES. THESE SPECI FY THAT WHEN COVPLETE, THE SELECTED REMEDI AL ACTI ON FOR THI'S SI TE MUST
COVPLY W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE ENVI RONVENTAL STANDARDS ESTABLI SHED UNDER
FEDERAL AND STATE ENVI RONVENTAL LAWS UNLESS A STATUTORY WAI VER |'S JUSTIFIED. THE SELECTED
REMEDY ALSO MUST BE COST- EFFECTI VE AND UTI LI ZE PERVMANENT SCOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. FINALLY, THE
STATUTE | NCLUDES A PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENTS THAT PERVANENTLY AND

SI GNI FI CANTLY REDUCE THE VOLUMVE, TOXI CI TY, OR MOBILITY OF HAZARDOUS WASTES AS THEI R PRI NCI PAL
ELEMENT. THE FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY MEETS THESE STATUTORY

REQUI REMVENTS.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY PROTECTS HUVAN HEALTH AND THE ENVI RONMENT THROUGH CAPPI NG OF LANDFILL NO 4,
COLLECTI ON OF LANDFI LL LEACHATE, TREATMENT OF VOC CONTAM NATED SO L I N THE SLUDGE LAGOQN,

SOLI DI FI CATI ON OF THE SLUDGE LAGOON SO L AND COLLECTI ON AND TREATMENT OF GROUNDWATER ADJACENT TO
THE SLUDGE LAGOON.



THE LANDFI LL COVER AND TREATMENT OF THE SLUDGE LAGOON ARE EXPECTED TO REDUCE THE S| TE RELATED
Rl SKS FROM | NHALATI ON OF DUST AND VOCS AND | NGESTI ON OF SO L TO BELOW THE RANGE OF ACCEPTABLE
EXPOSURE LEVELS ((10-4) TO (10-6)). | N ADDI TI ON, CONTRI BUTI ONS OF CONTAM NANTS TO THE
GROUNDWATER W LL BE S| GNI FI CANTLY REDUCED BY THE SELECTED REMEDY. REMEDI ATI ON OF GROUNDWATER
W LL BE ADDRESSED | N OPERABLE UNI T 3. SHORT- TERM RI SKS OCCURRI NG DURI NG CONSTRUCTI ON W LL BE
CONTROLLED THROUGH A STRI NGENT HEALTH AND SAFETY PROGRAM  NO ADVERSE CROSS MEDI A | MPACTS ARE
EXPECTED.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

THE SELECTED REMEDY WLL COWPLY WTH ALL ARARS. THE FCOLLOW NG VERE | DENTI FI ED AS ARARS FOR
OPERABLE UNI T 1:

* RCRA REQUI REMENTS FOR LANDFI LL CLOSURE I N 40 CFR 264. 111 SUBPART G WH CH
SPECI FIES A CAP WTH A PERVEABI LI TY LESS THAN OR EQUAL TO THE PERVEABI LI TY OF
ANY BOTTOM LI NER OR NATURAL SUBSO LS PRESENT AT THE SI TE.

* RCRA DI SPCSAL REQUI REMENTS, 40 CPR 264, AND LAND DI SPCSAL RESTRI CTI ONS, 40 CFR
268, ARE ARARS FCR EXCAVATED SO L.

* CLEAN WATER ACT REQUI REMENTS FOR DI RECT DI SCHARGE OF TREATMENT SYSTEM EFFLUENT
(40 CFR 122). TREATMENT OF LANDFI LL LEACHATE AND GROUNDWATER FROM THE SLUDGE
LAGOON COLLECTI ON SYSTEM W LL MEET NPDES DI SCHARGE LI M TS.

* GECRA A AIR QUALITY ACT REQUI REMENTS FOR TREATMENT OF AIR EM SSI ONS FROM
REMOVAL OF VOCS FROM THE SLUDGE LAGOON SO L.

* REQUI REMENTS TO AVO D ADVERSE EFFECTS FROM CONSTRUCTI ON I N A 100- YEAR FLOOD
PLAI N UNDER EXECUTI VE ORDER 11988, 40 CFR 6 AND 40 CFR 264. 18(B)

* REQUI REMENTS TO M NI M ZE DESTRUCTI ON, LOSS OR DEGRADATI ON OF WETLANDS UNDER
EXECUTI VE ORDER 11990 AND 40 CFR 6.

* ENDANGERED SPECI ES ACT. THE EXI STENCE OF ENDANGERED OR THREATENED SPECI ES W LL
BE | NVESTI GATED | N OPERABLE UNIT 2.

COST- EFFECTI VENESS

THE SELECTED REMEDY FOR LANDFILL NO 4 HAS BEEN DETERM NED TO PROVI DE OVERALL EFFECTI VENESS
PROPORTI ONAL TO | TS COSTS. THE SELECTED REMEDY | S PROTECTI VE OF PUBLI C HEALTH AND THE

ENVI RONMVENT AND | S LESS EXPENSI VE THAN ALTERNATI VE 3. THE SELECTED REMEDY FOR THE SLUDGE LAGOON
HAS ALSO BEEN DETERM NED TO BE PROTECTI VE CF PUBLI C HEALTH AND THE ENVI RONMENT AND | S

SUBSTANTI ALLY LESS EXPENSI VE THAN LOW TEMPERATURE THERVAL VOLATI LI ZATI ON OR | NCI NERATI ON.

UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES ( OR RESOURCE RECOVERY
TECHNOLOG ES) TO THE NMAXI MUM EXTENT PRACTI CABLE

| T HAS BEEN DETERM NED THAT THE SELECTED REMEDY FOR OPERABLE UNI T 1 REPRESENTS THE MAXI MUM
EXTENT TO WH CH PERVANENT SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED IN A

OOST- EFFECTI VE MANNER FOR LANDFI LL NO 4 AND SLUDGE LAGOON SOURCE CONTROL OPERABLE UNIT.
TREATMENT OF THE LANDFILL NO. 4 CONTENTS WAS FOUND TO BE | MPRACTI CAL BECAUSE OF THE LARGE S| ZE
OF THE LANDFI LL (45 ACRES).

OF THE ALTERNATI VES THAT ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT AND COVPLY W TH



ARARS, ROBINS AFB HAS DETERM NED THAT THE SELECTED REMEDY PROVI DES THE BEST BALANCE OF TRADECFFS
IN TERVMS OF LONG TERM EFFECTI VENESS AND PERVMANENCE, REDUCTION IN TOXICI TY, MOBILITY OR VOLUME
ACHI EVED THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, COST, WH LE ALSO

CONSI DERI NG THE STATUTCORY PREFERENCE FOR TREATMENT AS A PRI NCI PLE ELEMENT AND CONSI DERI NG STATE
AND COMMUNI TY ACCEPTANCE.

VWH LE THE LANDFI LL NO. 4 ALTERNATI VE 3 OFFERS THE GREATEST LONG TERM EFFECTI VENESS AND
PERVANENCE BECAUSE | T | NCLUDES BOTH A LOW PERVEABI LI TY CAP AND A LEACHATE COLLECTI ON SYSTEM I T
WAS CONCLUDED THAT THE EXTRA COSTS OF TH S REDUNDANCY WERE NOT JUSTIFIED I N VI EW OF THE OVERALL
RI SKS FROM THE SI TE. THE SELECTED REMEDY FCR LANDFI LL NO 4 REDUCES THE POTENTI AL FOR

I NFI LTRATI ON AND COLLECTS | NFI LTRATI ON VI A THE LEACHATE COLLECTI ON SYSTEM  THE SELECTED REMEDY
FOR LANDFI LL NO 4 OFFERS THE SAME OR BETTER REDUCTION IN TOXICI TY, MBI LITY, OR VOLUME THROUGH
TREATMENT THAN THAT PROVI DED BY THE THREE FS ALTERNATI VES THROUGH COLLECTI ON AND TREATMENT OF
THE LANDFI LL LEACHATE AND CONTAM NATED LAGOON GROUNDWATER.  WHI LE SHORT- TERM CONSTRUCTI ON RI SKS
TO WORKERS ARE EXPECTED DURI NG | NSTALLATI ON OF THE LEACHATE COLLECTION SYSTEM I T IS BELI EVED
THAT TH'S RISK | S QUTWEI GHED BY THE NEED TO | NSTALL THE LEACHATE SYSTEM FOR THE PROTECTI ON OF
PUBLI C HEALTH AND THE ENVI RONMENT.

THE SELECTED REMEDY FOR THE SLUDGE LAGOON DCES NOT OFFER AS H GH A DEGREE OF LONG TERM

EFFECTI VENESS AND PERVANENCE AS THE LTV CR | NCI NERATI ON ALTERNATI VE. HOWEVER, | T IS EXPECTED TO
SI GNI FI CANTLY REDUCE THE R SKS ASSOCI ATED W TH THE SLUDGE LAGOON THROUGH REMOVAL CF THE VOCS AND
SCOLI DI FI CATI ON OF THE METALS. TREATABI LI TY TESTING WLL BE CONDUCTED TO VERI FY THE ABI LI TY OF
VAPCR EXTRACTI ON AND SCLI Di FI CATI ON TO REDUCE THE AMOUNT OF CONTAM NANT LEACHI NG TO

CONCENTRATI ONS BELOW THOSE CAUSI NG UNACCEPTABLE RI SKS.  THE GREATER COSTS ASSCCI ATED W TH LTV
AND | NCI NERATI ON ARE NOT CONSI DERED TO BE JUSTI FI ABLE I N VI EW OF THE EXPECTED EFFECTI VENESS OF
THE SELECTED REMEDY. THE SELECTED REMEDY USES TREATMENT TO REDUCE THE VOC CONTENT I N THE SLUDGE
LAGOON BY AN ESTI MATED 75 TO 80 PERCENT. WH LE LTV AND | NCI NERATI ON W LL REMOVE GREATER AMOUNTS,
SOLI DI FI CATI ON OF THE RESI DUALS | S EXPECTED TO REDUCE MOBI LI TY TO BELOW CONCENTRATI ONS PCSI NG

RI SKS.  SHORT- TERM CONSTRUCTI ON RELATED EFFECTS ON THE COVMUNI TY AND WORKERS WOULD BE THE LEAST
UNDER THE SELECTED REMEDY | F IN SI TU TREATMENT | S VI ABLE, OTHERW SE EFFECTS ARE GENERALLY

SI M LAR BETWEEN ALTERNATI VES.

THE SELECTED REMEDY FOR LANDFILL NO 4 AND THE SLUDCGE LAGOON |'S CONSI STENT W TH PROGRAM

OBJECTI VES THAT | NDI CATE H GHLY TOXI C OR MOBI LE WASTES ARE A PRICRITY FOR TREATMENT.  TREATMENT
OF THE LESS CONCENTRATED WASTES OF LANDFILL NO. 4 WAS FOUND TO BE | MPRACTI CABLE. | N GENERAL,
THE DI FFERENCES | N LONG TERM EFFECTI VENESS AND REDUCTIONS IN TOXI QI TY, MOBILITY, OR VOLUME
BETWEEN THE PROTECTI VE ALTERNATI VES WERE JUDGED TO BE RELATI VELY M NCR I N VI EW OF THE POTENTI AL
RI SKS. THE SELECTED REMEDY | S THE LEAST EXPENSI VE OF THE ALTERNATI VES THAT ARE PROTECTI VE OF
HUVAN HEALTH AND THE ENVI RONMVENT AND THAT MEET ARARS. | N ADDI TI ON, THE SELECTED REMEDY FOR THE
SLUDGE LAGOON MAY BE PERFORVED I N SITU, THUS REDUCI NG POTENTI AL SHORT- TERM RI SKS TO WORKERS AND
RESI DENTS.

PREFERENCE FCR TREATMENT AS A PRI NCI PAL ELEMENT

TREATMENT OF THE SLUDGE LAGOON |'S A PRI NCI PAL ELEMENT OF THE SELECTED REMEDY. BECAUSE THE
SLUDGE LAGOON CONTAI NS THE MOST CONCENTRATED AREA OF CONTAM NANTS | T REPRESENTS ONE OF THE
PRI NCI PAL THREATS OF ZONE 1. THEREFORE, THE STATUTORY PREFERENCE FOR REMEDI ES THAT EMPLOY
TREATMENT AS A PRI NCI PAL ELEMENT | S SATI SFI ED.

DOCUMENTATI ON CF S| GNI FI CANT CHANGES

NO SI GNI FI CANT CHANGES FROM THE PROPOSED PLAN WERE MADE.



TABLE 7
LANDFI LL NO 4 ALTERNATI VES

1 1A 2 3
COVER RENOVATI ON, MULTI LAYER CAP,
SLUDGE LAGOON LEACHATE AND SLUDGE
LIMTED GROUNDWATER LAGOON GROUNDWATER

NO ACTI ON  ACTI ON SOURCE CONTROL COLLECTI ON

ESTI MATED $0 $385, 000 $2, 380, 000 $10, 800, 000
CAPI TAL
COosTS

ESTI MATED 0 36, 000 220, 000 230, 000
ANNUAL
0&M COSTS

ESTI MATED 0 756, 000 3, 630, 000 12, 200, 000
PRESENT-
WORTH COSTS

TABLE 8
SLUDGE LAGOON ALTERNATI VES

4
1 3 EXCAVATI ON,
1A EXCAVATI ON AND | NCI NERATI QN,
2 LTV FOLLOWED BY SOLI DI FI CATI ON
| SVE AND SOLI DI FI CATI ON & AND
NO LI M TED IN SI TU ONSI TE RCRA REPLACENMENT

ACTI ON ACTI ON SOLI DI FI CATI ON LANDFI LL DI SPOSAL ONSI TE

ESTI MATED $0 $0 $6, 200, 000 $14, 200, 000 $17, 500, 000
CAPI TAL
COsTS

ESTIMATED O 0 1, 400 5, 200 5, 200
ANNUAL
0&M COSTS

ESTIMATED O 0 6, 300, 000 14, 300, 000 17,500, 000
PRESENT-
WORTH COSTS



TABLE 9
SELECTED REMEDY COST ESTI MATE (A)

LANDFI LL NO 4

LEACHATE
SLUDGE COVER RENOVATI ON  COLLECTI ON LAGOON
LAGOON WTH ADDI TION  GW COLLECTI ON

TREATMENT CF CLAY(B) AND TREATMENT

ESTI MATED $6, 200, 000 $4, 000, 000- $2, 500, 000

CAPI TAL COST 13, 000, 000

ESTI MATED ANNUAL 1,400 43, 000- 290, 000

&M COST 30, 000

ESTI MATED PRESENT 6, 300, 000 4, 400, 000- 4, 400, 000

WORTH COST 13, 300, 000

(A) ORDER- OF- VAGNI TUDE COST ESTI MATES BASED ON FS ASSUMPTI ONS FOR
REMEDI AL COVPONENTS

(B) OOST RANGE BASED ON VARYI NG ASSUMPTI ONS ON:
* CLAY TH CKNESS (1' VS. 2')

* CLAY SOURCE (LOCAL CLAYEY SAND VS. BENTONI TE PLUS LOCAL CLAY)
* COVER SLCOPE (1 PERCENT VS. 3 PERCENT)



